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PUBLISHER'S NOTE

' -
N

The Presidents Council is pléased to pub}ish,th{s research report on
hfgher_education'enro]?men; prcjéctions by Dr.fJames L; Moor, dJr., of‘Centra1'u"
'.‘ ﬁichigan University. The Moor study %s a s5écia1 piece of work. Those
cOnggrned with the discipline of method will find jt designed‘and-executed
with métitulous care. Those whose focus is primafily on substance will find
it a valuab?e’source of infOrﬁétion. A1l wbd arguﬁfofessionally.engaged in
higher education planning will find hare an.innélativg\teoi td enhance thé

precision of their profession.

/

Dr. Moor has focused on long-range forecasting.of demand for higher

'education:services in»Mfchigﬁn.= In the process hEFha5fcre§tedfavhigh1y o
%ensftive and versatile model w%th fhe cépabi]ity for application in other
séates'aﬁd”fegibns. The innovations in foretastgng here are particalarly
‘time]y, and wé]come, as a?l;of us who aré'concerneé withs the future of
higher education seék a clearer and more reliable vision cf‘the variables

<

which will shape that future. : ~

This study was first'bnoughtﬁto our attention by our colleague Dr. Harold
Abel, President of Central Michigan quversity. We recomménd it té)you as
enthusiastically as Dr. Abel recommended it to us. We have brought the
report to pfint because it is a first-rate study which deserves the attention

¥

of all who might benefit from it.
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o forecasts of the demand for higher education and provide a too] which will

v beébf conttnu1ng use, to the.pfauning communrty o | .

- . 1 ]
" \ R Sl . \_ .

In order to explain pa7t enrol]ment patterns and to project future T

trends, one must dea? w1tﬂ§two separate but interrelated cha!]enges, both of |
,which are cr1t1ca1 to the quality of the progections First, it is .
necessary to model the complex ecenamic and demographic phenomena which

‘;nQntly determxne the size and dw;trxbutlon of the population pool which feeds .
higher educatibn--def1ned in th1s study as Michigan's 18-49 year—olds \_T e
trend-demographic population forecasts most often utilized for estimating
tﬁie pool ‘are poteatially-flawed, because they.fail to specifically account
for the socio-economit determinants of‘gross and net migration flows.

, M{gration~is, at once, the most volatile component of regional population
change and the only compd‘int that is of ser1ous concern to the higher

& educat1on p1ann1ng process In comparison, changes in b1rthrates. for example,

can be observed nearly twe decades pr1er 10 t@eir Impact nnico}]ege‘enroT?ment.
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.1abor force unemp1oyment rates, popu]ation by age race and sex and .

‘

) )
.

This sfudy utilizes an economic-demographic model which simultaneously

predicts such key Qarﬁables as income by industry, employment by industrj.

migration Flows. < l o T ‘Af‘:

_; Second, it is necessary to captuné the equal]y complex network of s
environmgatal and behavioral reTatfonshipé‘which determine partitipa?fon |
rates in higher education In other words, one must he obls to ppedict
what proportion of each age-, race-, and sex- spec1f1c sub- group of the 18-49

LY

year-old popu]at1on wjll;ihoose to enroll. in this second step of the

'sequential research process, it is just as important to.aVQid’tasoaT‘
'modeTing which accepts ad n_ﬁ_exp1anations of human choice'protesses in

’ 1so1at1on fNQm the economic rea]1t1es of a]ternat1ve opportunities, relat1ve

AR Y R LI S - " o ;vz-’s.‘ -

price movemerts, public subswdies, changwng tastes and shwfting popu]at1on

]

d15tr1but10n Thus, the underlywng and seem1ng1y s1mp1e calcu1ation--wh1ch

' mu]t1p11es the number of persons \in the e11glb1e popu]at1on pool by a

particﬁpation rate to yield the number of enrollees--becomes a sophisticated

1

probiem in economic-demographic modélfng.
-Beyond the challenge of findinq an‘appropr{ate‘conceptual approach, there
are a series of more practical pfob]ems. The theoretical model must 5; - |
estimated, sinuiated,'and projected using actuo1 data. ThF region-specific
data base is typically less thon adequate with respect to both quantity ano-
quality:Aand Micnigan‘proves no exception to the general rule. Furthermore,
behavlor among different subgroups of h1gher education enrolleew is qu1t\\
dissimilar, in terms of both cause and effect. ‘Males and females, whites and

.

non-whites, trad1t1ono1 and non-traditional-age students exhibit notably

~ . : . v
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varied patterns of enrollment. Conse uently the data base and the model

- alike-must be high]y.dtsaggnegated'by?age, race, and sex wherever possib}e;

- cheaply processed to yield a range of forecasts

| |
Last, because projecting the future requires forecasting certain external
\ , | ‘ T ;

variab1es, such as the rate of natiof 1 economic growth or government

policy changes, no qne set of proJecti'n assumptions is adequate to

serve a d1verse aud1ence Consequeht&k, the model ‘structure must be flexible ~

[ . <
enough to accept alternat1ve sets of at sumptxons wh1ch can be easx]y and

It is the author's hope that this work provzdes a reasonab1e although

certainly far from perfect response Q_these cha]lenges Using %ig!?from the'wsk

»

}960 1977 perwod the study prQV1des)a range of headcount enrolimént

progect1ons to the year 2000 by. type of. 1nst1tut1on_a\o by age and sex of _ S

student under. a]ternat1ve sets of progectwon assumptions The study conc]udes
that enroﬁments w1H peak in the }ate 1870's, remain essentnaﬂy stab]e }

through‘the early 198@ s, and then decline steadily but riot precipwtous]y

P

until the mid-to-late 1990's. The "most 1ik51y" range‘for maximum decline is

‘oredicted to be 15 to 20 percent fer the entire system. Within this overall

pattern of change, private and public Foor~yean ingtitutions tend to fare
sl1ght¥y better than the public two-year schools Fema1e enrollments grow .
relative to ma]es, with'female. groups under th1rty exhibiting the largest
participation rate incneases. On the other hand, participation rates on the}
part of etodents over thfnty are projected to decline from their present
all-time hiéhs. Non-traditional student enroliment will remain at or neanﬂ
current levels, however, due to dramatic thcreases in the number of=person§ *

from 30-49 years old which w111 occur as the well- pub]1c1zed "baby boom“ .

continues to age

e
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The projectiens are annual forecasts’af long-term trend and do' not

‘ purport to pred1ct the 1nevitab1e cyc]ica1 varxations about trend that will
occur from year to year 1n both the Mich1gan economy and the demand for
Ah1gher education. The model deve?oped in thxs study attempts to capture
f‘ the complex economic- demograph1c facters which comprise thée highly
- 1nteract1ve enV1rnnment thhwn which h1gher education ex1§§§i Its
usefullne550w111 depend 6n how well it has identified the meaningful. casual
< relat1onsh1ps which unden11e the human-behavior being mede1ed .
- But sure1y no research effort can duplicate the comp1ex1ties of rea1
s world behavior or anticipate fully the unexpected, Consequently, the |
usual caveat applwes--those factors which have and w111 influence enro]]ment
but are not exp11c1tly treated.by the study are.implicitly éssumed to remawn
constant " For example, thxs work ne1ther ant1C1pates substant1e1 new. programs
‘ | '~for h1gher education nor any dramatic changes in the nature of pub1ic funding.
The enro]lment trends pred1cted here could be partially offset by new and
more attractive services. Equally as we?] the& could be ﬁandated or,'indeed
exe;erbated by redu¢tions in funding, were those reductions to occur before
rather than after the fact. In the end, therefore, it is the response of the

"higher education system" to its own expectations about the future which will,

in part, determine what is to come.
h \
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Higher education vk the y. S. has been cheracter1zed by steady.and

often dramatic growth during the post-war period. This wag especfa11y LA

of institutions, enrollment, pub]ic Jnvestment. and employment in higherr

education increased year by year with only an occaSiona] pause, As a .,f.a‘l
nation, we spent only $2.1 billion on higher education in 1950- arid .“”\’
$6.7 billion in 1960, as compared to $49.2 billion in 1977. Th\e repre- é,, o

fsents a steady increase in the percent of soc1ety S product1ve capacxty

i

- devoted to higher education, from less than one percent of gross national

product in 1950 to nearly three percent in 19770 Moreover, superrmpoped

on this trend was a continuaﬁly 1ncreasing share of public as,opposed to

private 1nst1tut1ons and enro]lment In short. pub]ic]y-

o , L
1nst1tut1ons now generate moré than 75 percent of enroT]ments 1n higher S

‘true of the 1960 s and 1970's to date, a periodcduring wbich the number o .

N 2
[ IV . '

educat1on and government prov1des 50 percent of the funding, 1nc1ud1ng - g

about 20 percent of the funds used by private institutions.1’

As a consequence of seem1ngly unending growth, “one-of the more crit1ca1 .

questions for educat1ona1 planners and po]iqy makers is whether-the post war
trends to date will continue, ?eveT-off, or decline through the 1980's

and 1990's. Expectations concerning the answer to this question'wflizset

the mood and, in part, determine the emphasis for pu511c and private planning

in higher education through the remainder of this century. The purpose of

this study is to provide a theoqetical framework and an empirical model

. IThe spedding figures are taken from tables prepared by the U. S.
National Center For Education Statistics and published in the Statis- //

tical Abstract of The UnTted States. , , ¢

/.
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"whxch attemptfte answer-thﬁs questien or, at ﬁeast. to reduce the uncer— w,;f‘~

"ta1nty assec1ated.w1th Tong nun enra]1ment Torecasts fer Michﬁgan The

< ¢
~ ¢ ' N

[ N

fend prpduct 1nc}udes a serles of progectians for enreTlment in Miehxgan s . ; i

{ ~

h1gher educat1gﬂ'inst1tutons threugh the year 2000 ‘These prajections o e

concludé that the "chmb“ of the 1950 s and‘ 1920"5 s just about over and

the 1ate 1980 S. and }990 s wilT most Tikely br1ng moderate dec]ines

-, -

Hopefu]ly, the methodo1ogy ueve}eped here w511 be of centinuing use to p]anners

and pol1cy makers as thEy try to* anticipate the future A Y

| POST—-HAR.«-EDU,CATIONTBOOM. .
b : S -

Before detailing the thearetical and empirical design of the stuqy

w111 be useful to attempt to highlight some of the apparent causes of the

. pest-war exppr1ence to date The author wau]d characterize a sign1f1cant |

portion of the climb as. a.confluence of rather,forturtogs events and circum-

" stances, .not likely to be dup]tcated aga1n The meetanotab1e'dt these was

demegraph1c—~thé 30- caT]ed “baby boom" of the 1950‘5 and ear]y 1960's. ¢

*ad everything else rema1ned the same, this single factor ou]d have led
to steadily increasing enrol]ments'unti] the early 1980' If we de]ineate .
the baby-boom as 1947- 1961 2 then it will net be unt11 4983 that the last

birth cohort3 of that fboom\ will reach twenty-two years of age. Following _§_
' ‘ —L— . ¢ . ‘ ‘

! By .
2The year 1961 began a~steady decline in births in Michigan caused by
a decline in the completed fertility rate from over 3.6 children per woman
to-under 1.8 children per woman by the mid-1970' §, according to estimates by
the Michigan Department of Pub]lc Health and the author

“SA "cohort" is agroup of individuals who experienced the same demo-
graphjc event (birth, death, marriage, etc. ) during a specified, brief
period of time, usually a year. In this gtudy, the "birth cohort" is most
often utilized, referring to persons born in.the same year or period of
years. As a consequence, these people are constantly in the same "age
cohort" and can be subdivided according to other demographtc characteristics
such as race, sex, years of school completed, etc.

213



‘ )_'}8 to 21 year olds. In contrast to the ?baby boom,“ the "baby bust” continues

" ‘that cohort W111 be stead11y declining numbers of thase college age persons

'whg have exh1b1ted the h1ghe5t praopensity to enro]] 1n higher educat1on, the'

in spite of ;dne‘bredictions'to the contrary.% It musflbe Feéognizegifere..; I

purposes of'piénn{ng in,theinemainder.of tne century that a new baby nobm; ‘ ,?.

fshpu]d pne‘oequr, wou}d have 1itt1e impact on higher'education until aféen.

the turn of.the century. | | |
'}he.demographicnbulge nas not the an1j factor 1€ading to increasing

en;ojfmente in*the post—wa} periog. Risingﬁnumbers’of‘poiential studenfs

werevaigompanied by changing so;iefa] values. Higher education, once the

training ground for the e]ite; is now perceived hy individua]seand sdcietyv

a11ke as one method af enhanc1ng the equa]1ty of cpportunity 5 These

‘ chang1ng values wers re1nfurced with }egxs?at7on which institqted non— g ‘ f?- =

' d1scrim1nat1on and aff1rmht1ve act1on po]ic?es and were augmented by a

,'var1ety of direct subs1d1es 'to higher educat1on adopted by both federal

_and‘etate government These sub51dies, ranging from guaranteed Toans to ‘

outright grants, Towered the ngt exp11c1t price d* higher education to the c o

enro1]eer One‘resu]t was considerable educational wiqening and deepening,

as traditjona1~age college students sought more education than before and

v } . K ] “
non-traditional students increased-théir propensity to enroll.b Consequently, -

4See'TabIe B-3 for additionaf informatfon on birthrates. , .

R. W. Fleming, - ”Reflections on H1gher Educat1on," Daedalus,
Fail, 1975, p. 8. a

6The terms “widening{'and "deepening" come from Howard R. Bowen,
"Teaching and, Learning: 2000 A. B7" New Directions In Higher Education,
No. 42 (Winter, 1975), p. 3. Fon purposes of this study traditional-age
-college students will be considered to be from 18-24 years of age; non-

traditional students from 25-49 years of age. . - .

_I f ) -



_ highe;.educatwon part1cipat10n rates wfthin coherts xncreeseé simu1taneous1y
PRRE with the size of those cohorts 3 ,ff"; fﬁ ‘%{u"é"Jﬁﬂs‘.'

R151ng demand for hwgher e?ucation especia]]y pub11c1y-§ubsidized)

Py

‘education put pressure on the supp]y 51de The unusually strong ecanomy

of the 1960 Sy eSpec1a11y in M{ch}gan which exper1enced an unpregedented

econom1c boom fueTed by rap1d growth fn autemobi]e demand allowed pubﬂic o
o investmént 1n higher educat1on to expand to satisfy»nxs1ng-enr011ments

Existing fac111ties were expanded and the fiscal dividend of the Y960's

fac111tated the rapld deve]opment of a new ]ow«cnst higher: education -
1nst1tut1on~—the pub]ic, two-year co]lege Two-year colleges, in turn, <'

further gugmented‘participation'because the1r locasion and focus frequeq}ly

v

a?]owed students to 1ive at home and perhaps work as we]l thus. not beer

& N

‘the higher exp11c1t price of a four~year edﬂcation Th1s conf]ueneé-of

. %%
. enro]]meﬁt~1nducini economic events was buttressed by rap1d]y rising- reaIi

1ch brought students to c011ege at a]] 1eve1s who haq,‘ '

per capita ing

not heretofore con51dered higher education as an affordab1e a]ternative
. § ' /s

Therefore enro?]ments would have sUrged in ‘theé 1960's and 1970's
without the V1etnam exper1ence, which precip;tatee even higher educat1qe
part1C1pat1on rates among young, draft-age ma]es who e1ected additional
sghoo11ng over.act1ve duty. A new GI‘b11¥ also eqt1t1ed those who served

‘to qualify'for(SUbsidized enroliment subsequent to the war. ’This stuey and

otherss,demenStrate that‘Soth fdactors. increased participation rates, the

7A "participation rate" is the proportion of a given cohort of people
who choose to participate in a given activity or demand a given commodity.
For ekample, higher education participation rates measure the proportion of
given age- amd sex-specific groups who enroll in college. ‘

8%ee U. S. Bureau of the ‘Census, Current Population Repomts, Series P-20,
"School Enrolliment--Social and Economic Characteristics of Students (annual),”
especially the October, 1976 report, No. 319 (Feb. 1978). Also see H. Galper
and R. M. Dunn, Jr., "A Short-Run Demand Function for Higher Education in the
United States," Journal of Political Economy, Vol.- 77, No. 5 (Sept.-Oct., 1969)
pp. 765-77. . "
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former far 18~21 year -old males, the 1atter for n]der males 25 years ana~ :

‘7)‘over« Enrﬁ11ment of ma]es over thirty a1se grew.pqud%e of a‘specxal . ':
»prqyJSIOn 1n the bill which made. interwar veterans (Koréa Vietnam) | ! ﬁ;:f ‘
. e11gib¥e for full education benefits unt11 May, 1976 ‘ ‘ |
: . Fxnally, U.’S. labor markets were continuing ta demand tncreasing
,numbgns of éollegeaeducated labor. _Through the 1960 s, the demand “for such ;g

1abor exceeded the supply,9 making higher education a goud :nvestment Mbst

studies covering this period concluded that the rate of return on a co]]ege

" educatton (a’fbrm of human capita]) exceeded the rate of return on physical

.capit§1.10 To reiterate then, the soc1o-econ0mic cxrcumstances which

éharacterized the post-war eriod to date represented a cbhfluence of

cenrollment- ind¥c1ng events’ wh1ch carried enrol1ments and pub11c 1nvestment

- in higher.education to all- time highs in £he mid-1970's. What of the

remainder of the century? o <
. . ¢ c\‘ -~
WILL THE‘EDUCATIDN BOOM CONTINUE?
The rema1nder of the century. appears to harbinger factors which«wx]] end X N

the higher 7ducat1on boom and cause, perhaps, absolute dec]xnes in enro]]ment

Nationally, the "baby bust"'1sApred1cted to reduce the ynumber of 18-21 year-

olds from its current post-war peak of almost 17 million. to a low in the 1990Q's .
- ) ) / - |

of less than 13 million.!] 'Michigan:s experience will mirror this trend; and

9stephan P. Dresch, "Demography, Techno}ogy, and ngher Education:
Tow#rd a Formal Model of Education Adaption" Journal of Po]1t1c31 Economy,
Vol. 83, No. 3, (June, 1975). ) .

10Many of these studies are summarized in J. M. Campbell, Jr. and T. P.
Curtis, "Graduate Education and Private Rates of Return: A Review of Theory
and Empiricism" Economic Inquiry, Vol. 13, No. (March, 1975).

1y, s. Bureau of the Census, Current Population Reports, Seriés P-25,
No. 704, (July, 1977) "Projections of the Population of the’ United States:
1977to 2050." .

I
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relative ecenom1c~conditions cou]d resultemn e steeper decliné‘if net.out- T
VI W g T
' migration shcufd continue,et present 1evels A':\;i', - ,;gr~ 7“_
, , . . ,

| The new1y 1eg1sTated cessation of GI bi13 benefits by T939 “171 drematxca11y : .
A : reduce and_then e11minate .3 substantia] poo] of subsidized enro]]ees, especially -

., at the two year colTege 1eve1 72 'Of course, the chk of a military draft has

£y

already e]imlnated the der1ved demand for htgher educat1on for yeung ma]es, =
which fﬁlT back to pre- war Jevels afterJ1971 13 - agllx S ) o |
It is quite un]ikely that the rematnder ef the century w11] produce a'”
perwod of sustained econgmic growth and Tow 1nf1ation as was experienced
in the 1960's. Per cap1ta real income 1n M1chwgan which grew by 4 0 percent
per year on average from 1960-69 and by 1.3 percent from 1969 1&77 1s i. oo
projected by this study to grow even slower on average through the remainder -._?::‘:
of the cehtury This-s]ower growth pattern, if'rea1tzed wil] eost iiﬁé]y CooT
1nh1b1t the process of educat1ona1 wigening and constraﬂn the abi]ity of
government to maintain the rea] value of ﬁts subsidies ‘to higher education.
T‘Contwnued unexpected?y high rates of 1nf]at1on and the spector of tax revolt'
.mere}y increase thefuncerta1nty concernwng the leyel and real va]ue of
government s direct and 1ndirect support, of higher educat1en and, thUS, the,'
enrollment-inducing effects that have h1storica]1y emanated from that source. B
.The ability of colleges toi%ut costs in the face of relative or absolute decl?nes
in public support and/or enro]lment is severely hampered by .the h1gh propertien of

fixed laber costs et many 1nst1tut10ns and an 1nab111ty to "se}l off" 1dle

]ZAccordTng to the Veterans Admihxstrat1on, the surge in veteran enro]lment
occurred in 1974-75 when the interwar veteran's delimiting date was passed.
Nat1ona1]y, six out of ten undergraduate veterans attended junior college in 1976,
as compared to only three out of ten overa11

135¢e Table 4 and’ surraunding text for detailed 1nformat1on on age-sex
specific participation rates. - ‘
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plant and - equ1pment if éxcess capacity should occur. Consequéntly, the
exp11c1t pr1ce of higher educat1on w111 11ké‘& be under constant upward

pressure relative to the general level of prices.

4

‘In addition,.-changing Tabor market ccnditione wilf~1ikely‘cause
changes in behav1or which w111 alter the extent 0f(h1gher educatlon part1c1-

pation by-certain age-sex. cohartg On_the positive side, the now apparent
change in tastes on the part of women from home to marketawork is predicted
to cause continued increases in $emale Tabor force participation and, thus,
tne potential for growing participation'in nigher education. Second, mid-

life. career switching and career upgrading may attract larger numbers of,
¢ )

non- trad1t1ona] students than has h1stor1ca]1y been the case. 14

On the negat1ve side of probable changes in 1gbor market conditions is

e

the nowvapparent reversal in excess demand for c0}1ege~edqcated labor. The
highly educated baby-boom labor market_entrant of the 1970's finds himself

| at the end of the long queue gf similar]y—educated persons, facing competition

“from a relative1y large number of cohert companions as well. . Thiﬁfcompetition
for beg1nn1ng jobs and advancement may have driven the person to h1gher

educatwon in the flrst place, but the tonsequence of th1s trend has, in

_p’

aggregate, reduced the rate' of return to higher education. Moreover, the
deﬁogE§Fh1cs qf cohort-size and consequent labor surpluses seemed to have -
made today's student more labor- market oriented than his predecessor. He

tends to exhibit less traditional attendance patterns and is more apt to
\. .

switch curricula or institutions or even to drop out, according to changing

145ee Peter A. Morrison, The Demographic Context of Education
Policy Planning, Report P-5592, Santa Monica: The Rand Corporation,
1976, and Nina Boren, et. al., "Second Career: An Integrated Learning
Fxperience in Career Change for Older Persons," Industrial Geromtology,

Vol. 3, No. 2 (Spring, 1976), for relevant material.
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‘ the largest numbers of new entrants ever experienced. This suggests“moref

. ‘ . - . .
- LR . -

?' -

econoﬁxq‘condltlons 15 R o ., | A

The sma]ler cohorts of the 1980 s and 1990 s wil] quite probably be

-

srmilar Tn oqt}nok Not the Teast of causes for fhﬁs qrientation will be o

the relatively more attractive labor market opportunitles pertended by
reduced combetttxon wi;hin birth eohorts associated Nith %he baby bust..

‘These opportun1ties~w1T1 be rexnforced by the fact that~1abor markets ﬁ'

_are just now CQNC‘Uding the prolonged task of absorb?nq;the baby-boam--;"4"":

vigoroué biddfﬁé for ‘the 'smaller cohorts of new entrants to follow,-a
e i -pg\ . ¥ . Lt

, }arge—eéeie f%petit%on of'ﬁhe experience of the smaTl birth cohorts of 7

L

the 1930's and ear]y 1940 s. Y | . ,g

In summary, some of the major causes of the h1gher education boom
of the post war period to date will be elxmxnated or reversed durxng the
rema1nder of the century. Other contribut1ng factors are subJect to a.

great deal,ef uncertainty and, on balance, do not seem to provi@e any

; . ! ..

great promise for continued high growth in the demand for higher education.

A

In order to quantify and project the impact of likely future econbmfc-
demographic experience on the demand for higher gducation in Michigeh,
it is necessary to‘deve1op a methodological approech to the problem, to

gather data and quantify the model thus developed and then to simulate
]

that model through the end of the century. To 'begin that.process, the next

section will review briefly the severa}'possib1e hethodo1ogies available.
ALTERNATIVE METHQDOLOGIES

Economics hes~been heavilf-utilized in analyseés of higher education.

- Such studies fall in four broad categories, each of which will be briefly

-

‘s

Y5paniel Yankelovich, The New Morality - A Profile 0?‘Amer1can Youth

in the 197Q's, New York: McGraw-Hill, 1974, IR
8 19
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covered below, in sequence. The first to be, djscussed are rate of return .
-\\ studies. ]5 *Thése view thher education as an. investment ak& seek to ) ~ﬁ£l
. 8stimate a rate of return as d1sc?unted benefits and costs changes A]thgugh e
'~usefu1 in 1dentify1ng the oppartunity costs of cnl]ege attendance\and obtain—; |
1ng an actua] rate of, return, these -are of 1ittle use in. po110y~mak1ng

beyond concluding that if the rate of retunn decltnes attendante may be'\

1ower, to the extent such declines are»perceived. ‘The actial rate‘of return
in sgch.studies'is also sensitive to.the ¢§finition of -and the moﬁetary value
attached to the consumption benefits.of attendahce For example, it is as .
difficult to decide whether or not the acquired ability to 1nteraci,1n a d1verse
" socio-economic, env1ronment is consumption or investment as it is to identify
the market value of that acqu151t1on " Furthermore, rate of return stud1es
make the standard economic assumption of gonstant tasteé, imp}ying‘that all
o changes afe dug‘to income and price effects a]one; ‘ Q
The $econd tybe-df economic study devoted to.education concentratés_.
on edication as human capital. 17 The human capital approach has yie]ded
., rich results-on a var1ety of quest1ons, ranging from the contrxbutlon of |
human capxtal to economic growth to the inter-generational transm1551on of
ability. Like rate-of-return studiés, the human capital approach is of
Timited use to enrollment forécasting'because it concentrates on'a variety

of effects after highér educatipn has been acquired.

~ The third and most extensive type of study is the choice-theoretic

v 16sge the Campbell and Gurtis citation in footnote ten and Richard
.S. Eckhous, .et..'al., "An Appraisal of the Calculation of~Rates of Return
to Higher Education" in M. S. Gordan (ed.), Higher Education and the Labor
Market New York: McGraw Hi1l, 1974. (

. }7See W. Lee Hanson (ed ), Educatjon, Income! and Human Capwtal
New York: Columbia University Press for Ratmna} Bureau of Economic
Research, 1970. : o




:ier*conditf0n31‘Ydsttweﬁpfﬁacﬂg18 This appnoaCh_essentiaily-examines'the
array of choices facing a'potentia1 studént ‘attaches af“uti]%ty“ or benefit\'.

R o to each choxce,and then determ1nes the probabt]ity of attendance based on .

| ‘the costs of each choice and student characteristics Hhx]e computationally ‘:d

expensive the choice- theoretic approach al]ows one. to examine a large o <) |

number of factors effectxng enrollment decisions and to account for the cemp1ex f

o~ i —

e ————

-interactions among factors. in detenm1ning a student’s probabi]ity of
"attendance. The major drawbacks of this approach, are its high cost and
its time]%ness. Extens\ve survey data are needed to estimate such models.
Once gathered, the responses may be valid on]y‘for the year in question.
F1na11y, probability statements are not easidy transformed 1nto openational
models which are useful to 1eg1s]ators, boards of trustees and the 1ike
"The fourth type of economic study is the demand model,19 which, in
general  views higher educat1on as a commodity, the' demand for hich.is
influenced by changes in re]atwve prices, real 1ncome. tastes and the

opporfunity costs of substitutes and cqmp11ments Demand studves to date

are certawnty useful in demonstrating that it 1s 1n$truct1ve to tceat ?;3??;
‘4‘* ““\.zt. s L

h1gher education as a commodxty, app]y]ng the too]s of trad1t1ona1 R f‘%

economxc theory They are often t0o aggregated to be of use to those Cow T

p]anners who must operate in a state- spec1f1c or institution-specific,
context however. Moreover, those studies extant do nqgt generally
-account for the interdependence among economic, demographic, and 1nstitu-

tiona] variab}es.

18These studies and others are suryeyed in David J. Wernschrott,
Demand For Higher Education In the United States: A Critical Review of the
Empirical Literature, Report R-2195- LE, Santa Monica: 1he Rand Corporation, 1977.

BN

195ee G. A. Jackson and G. B. Weathersby, "Individual Demand for Higher
Education," Journal of Higher Education, Vol. XLVI, No. 16 (Nov./Dec., 1975).
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w ® . . .The subject study is a demand_mode] which is-Michigan-specific and
| prgsents a &ethodology‘which ts‘readi]y adéptab]e'ta other state sj&%éms.
It combines a highly disaggfegated and. interactive modél of state economic
>~ -and popu]atldn dynamics with a dxsaggregated mode] of the demand far higher %'
educat1on -- by‘age, sex,. and major type nf institution. The subject studyv o ”“_1
uses a time-series approach emp?oying data gathered for the 1960 to 1977
- \ -
pemod With this approacﬁ changes in TESWUM m-brceptm'ed &ﬁd“** et e

the impact of external events such as the v1etnam War can be ca]ibrated

~\§\ La?¥

~ Furthermore, s1nce$§he study dxsaggtegates demand by age and sex, the-
dhaﬁ§1ng patterns of.gnr611ment ékong traditional and non- trad1t1ona1
cohorts can- be examrned and progected Fina11y, the methodo]agy is more
comprehensible to po]1cy makers and planners who are often not economlsts
The'%odel can be periodically updated at relatively low. cost, and above |
all is flexiﬁ]e -- admitting a wide variéty of alternative projection

scenarios, not just those of the author. : ' .

AN OVERVIEW OF THE STUDY

In order to project the demand for higher‘education in Michigan by age
and sex, qsing a time—sefies approach, ft is necessary tp first be able to’
forecast the popu]ation‘of the state on(tte same basis. Consequently, the:
researcher must be prepared to predict the impact of futufe-births, dedths,
and migration patterns‘on a highly disaggregated population. 1In demognggpici
studies, it is™uite usual to simply choose alternative b;}thrates and
mortality rates and apply them”iteratively to a base-year population. | X 1
Migration is often‘treated in the same manner, but such an approach is . \
insensitive to the pivotal fact that migration is related, in turn, to the \
economic and social cTim;te of the state relati e to the remainder of the E

nation. Therefare, it is desirable to be able /to predict state economic-

Q ) ' ) 4 3 )
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_.ahd 1mmediate 1nf1uende;on,the demand for

‘context as demonstrated belew

demograph1c conditions simulii eously, which requires a sophisticated

feconom1c model of the state. Thg/txme path of variables such as unemp]oyment

rated, 1abor force,.real income and migration can have potehtial important

(highertedheatiqh_iﬁ'a:state-specific

The starting point for this stagy, therefere, is the comprehen51ve

Preparey

economic-demographic mode] of Mich1gen d1scussed in the next secttdn That .

7

v

model not on]y yields projections of‘1mportant economic variables needed teM
erect the education model to follow, but provides the necessary annual |
population matrix,20 disaggregated bk‘age, race, and sex, which allows simifar1y»
differentiated treatment of the demand for hfgher education. Demographic .
disaggregation is critical to achieving projectidns which are"atv1east
somewhat sensitive to the dramatically different factors effecting the
attendance patterns of dxfferent age and sex cohorts.

Once the researcher has the medns to predict an annual popu]at1on

matrix as wéll as to estimate what it Pms been in the past (it is only.

" measured at.each decennial cehsus), the study can preceed to the.predictfon

of college attendance The initia1 step is to choose an appropriate measure

of the demand for education, which will become the dependent var1ab1e in the

demand functions td be est1mated. As will be peinted out below, the choice
of such a variable is dictated in part by the extent and quality of the data.
avai1ahle. This study will employ the participation rate, which is the
proportion of a given age-sex cohort of potential enrollees who choose to
”participate“*(enrol1) in formal, post-secondary education. Measured here

derms of headcount, the higher education participation rate describes the

t‘-(‘fi

20A matrix Ys a two-dimensional array consisting of rows and columns. In
this case, the population matrix has 86 rows representing ages O to 85 and over
(85+), by single;year of age, and has four columns representing the four major
race-sex categories (white male, white female, non-white male, non-white female).

1222
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.extent of demand ag any point in time for the particular age-sex cqhort.in ‘ s
queséion. BN . | ‘ |
The education modé1 the nature of which is discussed in. the SECtIOTixfj
~that fo]]ow the economic model-, seeks to exp]ain the past and present S
behavior of age and sex- spec1f1c part1C1pa£;0n rates, ufﬂng, in part,
variables sourced from the econom1c model. Ennpllment projections, therefore,
ﬁequ1re the sxmu]taneous projection of both the economic’ and education models
’ frﬁm the base yegr (1977) to the terminal year (2000) of the pr6j9ctions.
The final'step is_ta multiply the projected pariicipaticn ?ate'for each age- .
sex cohort By the projected .number of persons in each cohort, yielding a h
projection of enrollment. These enrollment projections are then Qumméd to
get.aggregété state enfollment and are then disaggﬁegated by major type of .
insfitution*~-‘publicifour-year,'publj; two-year; and pr{ya;e; 
' The modeling process begins, then, with the economic-demograﬁhic mode]l
of Michigan: -7

THE ECONOMIC MODEL

The state economic model developed here has its antecedents in work:
by Mattila [3] 32 33] and Moor [37] and most directly in a paper by Moor
and Conger21 which was the pilot for th1s study. This section summarizes the
theory, data, and structure of the model and focuses on the economic-
demographic projections. The formal variable definitions and the structural
equations for both the economic and education models are contained in Appendix A.

Appendix B presents some additional methodological detail.

21D, J. Conger and J. R. Moor, Jr., "The Demand for Higher Education in
Michigan: An Economic-Demographic Synthesis," a paper presented to the 52nd
Annual Conference of the Western Economic Association, June 21, 1977. That
paper contains a large amount of methodological detail and a well-developed
version of the economic-demographic model. The education model, however, was
~ primitive and preliminary to the work presented here.

' 13,
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The purpose of the simultaneous eqdation etonometric forecast1ng mode]

Mo - of - M1chfgan 3 economy deweldped fcr this study is to s;mu1ate annual changes

~% *

in h1gh]y disaggregated varlables measdr1ng éginomic act1vity and population}
for the data period 1960 to 1977, and then.to orecast those variables .
annually to the year 2600 using varying sets-of assu@ptions eoncerningfthe '
modeI‘s'exogenous variables. 224'Demographers and‘eedadddsts alike haveIIOng
recogn1zed the swmultanequs relat1onsh1p‘Ee£ggen populatxan and ‘economic
activity, especially 4t the regional level. Employment and income trends in

’Jj» 10ca1-serv1ce23 /

_private secjor employment and income in mature. regiona] ecnnomies like

ndustrjes, which genera]]y compr1se well over one- half of

M1ch1g9n, 15 determlned in sign1f1cant part by the grdwth rate of popu1ation
and of the 1abdr force in part1cu1ar In turn, the rate of growth in popu]a-
'://f//t1on, 1nc1ud1ng the labor force, is cr1t1ca11y reTated to changes in regiona] '
i economic cond1t1ons which play a centra] role in determlning gross and net
'm1grat10n patterns ;- the most voiatjle component of popu]at1on change. in the
snbrt~rhn.. o | . ~
‘

¥ i . The central task of the‘mddeling process deve?eped here is. to capture

FETAN
P’
R o these simultaneous relat1onsh1ps in érder to develop more rea]lstxc and
[
| sensitive forecasts for the demand for higher educatton in. a reg1ona1
k context. Two of the magor-drawbacks to precedent enrollment studies have been
{ 22fn "exogenous" variable is one whose value at any point in time is
( determined outside the model in question and thus does not depend on the

\ - Structure and inter- relat1onsh1ps within the model. On the other hand, an
I "endogenous" variable is one whose value at any glven point in time is deter-
| mined by and within the model structure.

economy which produce primarily for the indigenous or "{ocal” population, -
i as opposed to producing primarily for export, {i.e., the™export™ industries).
\  Local-service industries include but are not Timited to "service" 1ndustr1es,
which produce intangible benefits rather than goods.

\\ 23" gcal-service" is used here to classify andustries in a regional

1 25
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~e7 the acceptance of externa1]y—generated pure1y trend demdgraphic extrapplatﬁens

L A . “L \.

of populat1on and very 11m1ted 1nteractien with simu]taneous]y-determxned

economic var1ab1es Trend-demegraph1c studies emp]oy*assumpt1ons about migra-

tran which are genera11y high1y aggregated anu based on a stmple adaptation .
| of 1ntercensal net m1grat10n They do not recognxze or on1y=pay 11p Servxce

7

to tne two-way‘}1nks amang regiona] economic activ1ty, m1gratiun and the

' 1abor force. , : ) y -
- Regxonal mode]xng dften leads 1mmed1ate1y to a "Eget-befare-the-hdrse" f‘
~dilemma, ‘that 15, the ex1stence of and access to regxon speczfxc data |
dictates the model structure rather than the converse. In th1s case a1though
the‘data basé'took over two years to: gather, the avaﬂabﬂity of a reascmably
_1ong time- ser1es of employment and wage and sa?ary data by 1ndustry for
M1ch1gan and the lack of any semblance of regional income accqunts other‘ﬁhagk
the Department ot Commerce s persona] income estimates’ strong]y suggested %f)
disaggregating the M1chxgan economy by industry. The economic dominance of ;k‘
the motor vehicle 1ndustry and 1ts primary supp]wers made the chp%cehpf
industrial disaggregation a particu1ar1y easy one in the caSe of Mgchigan
The econom1c data base consvsts pr1mar11y of wage and sa]ary emp]oyment

H \;""{‘n,, ) 4‘?‘
by xndustry, reg1ona1 income by wndustry of origin, and the U. S. value of«

A\

“7'dsh1pments for Michigan's export industries.24 ANl industry data is at the
.‘twdtdigtt or three-digit (SIC) 1eve} AgrtéuTtural employment, self- emp1oyment
(anludmg domestics), and mining employment, which represent hut seven
percent of M1ch1gaﬂ s total employment in 1977, are projected exogenous?y’as .
a s11ght1y dec]1n1ng proport1on of wage and salary emp]oyment, ref]ect1ng’

the steady but nmre prec1p1tous decline in their relative numbers through

the data per1od. Income and value of shipments are measured in real 1972

24The primary sources for this data are the M1chigan Emp]oyment Secur1ty
Cpmm1sswon and the U. S. Department of Commerce. .
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'Z d011ars, def]ated largely by congruently defined wholesa]e prioe indices by |
'tndustry Another 1mportant variable is a ratio used to capture changes in
relative fuel prices over t;me, consisting of the who]esa]e price index for

fuel oroducts (includwng coal, electric power, gas fuels, and refined petro-\

Teum products) divided by an .indewof all pr‘1ces -~ the GNP deflator. 25" ‘Some " -

deta11s on the definitwons and estimat1on of data are contained 1n Appendices | ‘; :

&
- . . . ' o4

o A “and B.

>

| The demograph1c data base consists of annua1 matrices (86 x 41 of

h-; ‘ﬁ. » the age-, sex-, and r;oe‘specific resident populationtﬁf Mich1gan at mid-year i
;;\*»- (July 1), 1 estxmates of civilian labor force, ferti]ity and morta11ty " C)‘
_ stat1st1cs, and annua] estimates of net migrat1on f1ow§§fort§hi§es and non-
wh1tes.}_Mucheof_th1s data was estimated using a,comp1ex simulation Woutine

’°,’\\iterative1f from«1960 to 1977, based.on primary data gathered from the U. S.

,4'* _~ Bureau of Census, U. S. erartment of Labor, MESC, and the Michigan Department
°q“‘ \°‘ ofsgubl1c Hea1th For each year of the s1mu1at1on, the population~matr1x was
Y A also adgusted from a re51dent to a civilian, non- 1nst1tutxona} basis fOr use

. E in, the ;abor force sybrout1ne and the educat1on mode1 The methodology emp]oyed

. 1n this' simulation rout1ne and its performance are disclssed in greater
y ‘ detat} in Appendxx B.
'”'{.'. ', It is the availability of annual estimates of highly disagé?e;ated compo-
,."‘ ? f)ﬁ - v + :
e nents of population change, as provided by the simulation, which in part
., “‘in ‘ N . R
differentiates this research from precedent enrollment studies. In turn, this
»
N detai1ed~data a1lows the author to attempt to capture the simultaneous rela-
4

‘l1onsh1p between econom1c and demograph;\*variables and to make estimates of

emographi®ally- d1saggregated participation rates for h1gher education.

\ ‘.?SThis ratio was calculated such that its base year is 1973, the initial
- year of tftp so-called "energy problem”. (i.e., 1973=] Its value in 1977
o 1S 162§#p§?1ect1ng the dramatically greater rise in energy prices relative -
to qther prices experienced from 1973 to 1977.

.
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_The structural form of the economic model is based in part on the ’

éxport-base logic, which eophasfzes the identification of export industrieé L
“in a region.and their economlc re}at1onsh1p with the 1oca1 service 1ndustr1es
. ;The External demand for the reg1qn S exports is seen as a prime mover for
the rate of regxonal econom1c growth This approach is dlctated 1n the
| most pract1ca1 sense by the data constra1nt noted ﬁhove - there are s1mp1y
'no input-output studies nor any detai]ed set of r§g1ona1 econom1c accounts
R »°ava11ab1e for M1ch1gan . The cost and t1me invd§ved in gathering such data_
-are prohitbitive. -Invtheoretjcal support of-the/p%port;base logic, the
Michigan economy is perhaps the archetypica] example of a regional economy
dominated by a single industry -- the automobile industry. Nh\1e Mich:gan
represents an extreme many other states have industry mixes. wﬁ1ch are *
" dominated by one or a few large 1ndustr1es: |
In any case,-export industries $e11Lthe predominant'pOrtion‘of‘their
output‘oeyond the regjona] boundaries and thus are highly sensiﬁive’to
fluctuations in external denfand. Export 1ndusfr1é§ often nave significant

backward ]1nkages with “other 1ndustr1es 1nc}udéd in the export sector.

' Consequent]y, not on]y are they direct exporters of their own product, but they

; A )

aTso sell a significant amount of their’output to other export industries as

-

o .
input to further production processes.26 Moreover, externally-sourced

v ‘ ¥

+26The choice of 1ndustries~wh;éh comprise the export sector of the

- mqdel was based on analysis of employment and income-based location quo-
tients, input-output coefficients from U. S. Department of Commerce,
The Input-Output Structure of the'U. S. Economy: 13967 and 1972, and data
from various Censuses and Surveys of Manufacturers and Transportation.
Those Michigan industries which are significant net exporters ‘include motor
veh1clesi,grnmary metals, fabricated metals, machinery, rubber, chemicals,
and furniture. Of these, all but furniture have significant input-output
re]at1onsh1ps with the motor vehicle 1ndustry as well as anfong each other.

- The remaining industries areﬂk}ass1f1ed in the local-service sector,
although by no means does their activity (especially the other manufacturing
industries) preclude the export of some output.

-

L - ]7
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gnowth‘in demand far expuzt products geneQEEEE\ngwth invdemand‘for Ioceilye .
produced goods, as external demand transTates into local income and spending
-and thus 1nto local service employment 1n the famif%ar multiplier process
 _An export base model. need nntuignore the very significant impetus for H;
reg1ona1/growth that is generated 1nterna]1y, howevet Local- senuﬁce
~{ industries satisfy each other's signifxcanti%emands for 10ca11y—pruduced.-
' goods, especially in a mature region 11ke M1chigan, as wel] as responding |
to the demands of a chang1ng resident populat1on The rate of growth of . . }
the regional- 1abor force, migration patterns, end the rate of gruwth of new . |
. household format1on are a1l inter- ~dependent and simu]taneously re]ated to "‘
" income and employment in ‘the local-service sector. |
The structuré]requations reproduced*?nizppendix A, TablelA-Z, @re;;
desiuned to capture the complex and‘inter—ljnked ecqnomic-demographic o -
reTatﬁonships sumnarized eboue. Variab]e'abbreviations and definitions«
-(Téb?e A-1) precede the structural equatibns."The equations can be- roughly
divided into three‘categories -~ income (YMV, etc.),.emp1oyment (EMV, etc.),

-«

\\‘and demograph1c The income'variables measure regidnal income produced by

each§1ndustry and are an output proxy Consequently, the industry-specific
. 1nc0me equatxens (1 through 20) are des1gned to calibrate the prevtously o ‘ :

described economic 1nterre]attonsh1ps among‘1ndustr1es ‘The export '
equations (1 through 8) include exogenous U. S. value, of shipments variables
(SHxxx) which measure the time path of external demand for Michtgan s exports.. "
The Jocal-service and government ineome equations (9 through 20) include
tne regional labor force (FORCE)-as a variable. It serves as a proxy for f

demand due to demographic change, approximating the number of earners and
\ . ”
thus. the number of local-spenders who are the decision-makers in regional:

househeolds.

Q ‘ . . . L .}8 29
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Thé'FéTatiygmfue] price variable (RFUEL) appears extensive1y¢in.the_

export equations-a;\aé?l as in the equations af-otherfméndfékturing and‘ |
conétruction industries. These industries tend to employ high proportxons

; of capltal relatlve to 1abor and tend to be energy 1ntens1ve If fuel |

:prices rise faster than other pr1ces, a lqrger port1on of,the 9911ar value’

~of demand for the products of epergy-iﬁtehsive 1ndﬁ§tr1es fs;ldst to the - E
“region, since Michigan is a significant net importer of energy. The o ‘*““?'
dramatic rise in re]étive energy prices since 1973 and the probabTé éontinua-
tion of this phenomenon through th; end of the century requ1res inclusion of
such an exogenous variab]e | : ' . ug1;

~Table A 2 also details the 1ndustry specific emp1nym§;§¥§quat10ns
(21 through 40) which capture the re]atiensh1p bptween regiona] emp]oymentlv
ang industry output (income}. The demograph1c equat1ons (41 through 49)
';alchate‘migration, populatgbn, labor force, and the regiona1 hhemp1oymeht
4 _ rate. AAiéféé‘numberof the highly disaggregated'(ﬁy age,~}ace, sex)
'ca]cu]ati@ns'are accompTished by‘severgl subroutines which are deriveé from
the 1960-1977 population simulatidn‘and are described ih more detail éeToﬁ
-and inJAppendix B. Of particular importance, howe;er, qre"the‘whifg and
non-white net migration-equations (41 and 42), which close the simultaneous
relationship betwegn regional income, employment, and demographic conditions
within the model. In those equations; the relatfvevunemploymént rate (RUNR)
variable captures the extent to’'which Michigan's labor market conditions s
are better or wérﬁe than the nationaf‘average -~ a factor which tends to

either pull people toward or‘away,from Michigan. The value of RUNRﬂdepen&;
joiﬁtkf'on the exogenously-determined natjona] unemployment rate g;d the
éndogenous]y-deterﬁiﬁéd regional unemployment rate. The ]atter, ih turn,

reflects the difference between the regional labor force and aggregate

v | 19




previously mentioned. and covered in more'detai

£

N . . . . . ol
N, : ~

employmenf Since 1abor'force-deoeoas.‘id pert “oﬁ'm%gratfoﬁ*patterns and
employment depends on the economic relationships among regiona1 industries,
_ the, 1abbr force, and external demand for exports. the simultaniety that
exists in. the real world is approximated in the mode1 27 " o " A
“‘ﬂ The remain1ng equations in the demog?aphic sector represent the 3
internal cOmputation of critical demographic variables -- the resident B
population, the civilian labor force, and the regiona] unemployment rate

Again, much of the age-, race-, and sex-specific disaggregation 1s accom-

e p]ished in.a subroutine similar to the 1960-77 popu]ation simulation

in Appendix B. That

subroutine includes (1) the use of M1chigan -spe ific birthrates and
mortality rates to compute the annual chang in resident population due to
netural increase alone (NATINC), (2) the estimation of annua] Qge-. race-, and

-sex-specific gross migration flows based on-ehdo enous]y-determined net-

- migration, yielding a new resident population matrix adjusted&for%gjrths,

| deaths, and migration, (3) the annual estimation of a'civilian, non-

institutional population matrix; and (4) the annual computation of the

civilian labor force using national labor force participation rates adjusted

for Michigan/U. S. differentials determined from Census data.

The structural coefficients reported in Table A-2 were estimated

27The m1grat1en equations aTso include several edd1tiona} endogenous
variables which further capfure critical economic-demographic linkages. The |
1agged change in labor force variable (LDLF) measures the extent of increases
in labor supply, which in and of itself tends to "push" people from the
region. Lagged per capita income (LPCY) represents an attractive force-in
the non-white equation and the lagged non-white proportion of the population
(LNWP) represents the negative "crowding" effect associated with ghettoiza-
tion and relatively higher rates of non-white unemployment. RIOT and STONC
are exogenous variables, representing the impact of the 1967-68 Detroit
riots and the "beaten path" effect of the well-dotumented south- to—north
black migration of the 1950's and 1960's. They are not operative in the
projection period.
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using two-statea1eastlsduares, except in those equatiods already in reduced-
form. Tﬁe estimation used seventeen or eighteen obServations‘depending on

the presence or absence of Tagged regressors or instruménts. Durbin—wqtgon
statistics (not reported) indicated no significant autocorrelation in mosf
equations. A Hildrith-Lu scanning technique, assuming‘a first—order'gﬁtqi\
regressive scheme, was used in)an attempted “fix" for those regressors witﬁ
significant autocorrelation. . In general, the highly volatile export sector
tracked less satisfactorily than the local-service sector. Standard errors

in the income equations range from four to seven percenf for éxport industries,

from two to five percent for local-service industries. Standard errors in

the employment equations range from two to five percent for export, and one

to five percent for local-service. The average standard error was 4.4 percent j>‘

for income equations and 3.4 percent for employment equations thrdugh the data
periBd.
The next section summarizes the projections derived from the Michigan

-

economic model. ¢

+ ECONOMIC-DEMOGRAPHIC PROJECTIONS

In order to project the economic model's endogenbus income, employment,
and demographic variables fromf]977 to 2000;-i§ is necessary to convert the
model's structural coefficients to reduced—ﬁp;;, modify the population '
simulation routine to utilize birthrate and mortality rate projections rather
than actual data, and to specify alternative sets of projection assumptions
for the model's exogenous variables. Before presenting these alternative
assumptions and the projection values which result from them, it is imperative
to define the general nature of these farbcasts. The pfojection results

summarized below, from either the economic or the education model, are

J
]
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" based on forecasts found in U. S. Department of Labor, Monthly L

forecasts Q% the'long-térm;treﬁdzs-fsg eath,varigﬁle in‘queStion'and do not
purpaft to predict short-run cyc]fca1 sw1n§s'in the Michigan economy Qr in
higher education ehrollmént. ConSequent]y,kéven,if thg assuﬁptibns:cohtéined
in any‘pafticular projection scenario_were tolcome true, one wbu]d expect the
observed future values of the endegendUs ariab1e§ to f1uctﬁété'randamly |

about the projectinn‘bath'ﬁepbrtéa'bélow. Moreover, tong-run secular fore-

cdsts become less reliable the further one moves from the base year (1977), .

because of the increasing likelihood that the economic-demographic structure

of the region.will‘undergo change over time. In this regar&, ﬁowever,‘

significant cﬁangés in industrial mix, inter-industry rela%ionships and"
population dynamics terid to occur s]ohl}; especial]y.ﬁn industrially-mature
regiéns 1ike Michigan. The strength of the methodology employed here igf’
that'each ﬁassing year provides anotﬁer data point which will capture the

subtle changes in economic struttures which occur over time. AdditionaT]y;

the model is designed to accept a wide range of assumptions regarding the

“ model1's exogenous variables and thus offers flexibility to the planner or

poﬁichmaker.

Table 1 presents historical values and the author's choices.of alterna-

4

¥ .
. tive projectNon assumptions for the economic model's exogenous variables.

\ ‘-
Except for labor force participation rates and mortality rates,29 each
B (¥ .

A}

28The forecasts are not to be confused with trend projections, i.e.,
some method which merely extends or extrapolates the trend of the 1960's

and 1970's. Such methods, common to many demographic studies, do not require
a well-specified underlying theory or a causal model, but rather forecast a
given variable based on its own past performance and, perhaps, some casual
assumptions about conditions which will impact that variable in the future.

or Review--
N. N. Fullerton, Jr. and P. 0. Haim, "New Labor Force Projection¥ to 1990,"
December, 1976, pp. 3-13, and R. W. Bendnerzik and D. P. Klein, "Labor Force

29Civilian labor force participation rates by age and §é£-:§£ﬁprojeéted

. Trends: A Synthesis and Analysis," October, 1977, pp. 3-15. Mortality rates
~were derived from life tables published by the Michigan Department of Public

Health and adjusted through the projection period by change factors used by the
U. S. Department of Commerce, Current Population Reports, Series P-25, No. 704.

”Projegtﬁ'gé of the Population of the United States: 1977 to 2050." (July, 1977).
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exogenous variable is assigned three values, characterized andrlabeled as
"high " "medium," or "lpw" In the author s opinion, these alternative va]ues

‘

describe a range of progectwons which are most-]ike]y to contain the future
time path for Michigan’s economy. The eyogenous variables are (1) the_
aggregate U. S. rate of econgmic growth¢(rea1_GNP)anH associated aggregate'
~,unemployment rate, (2) U. S. value of shipments ¥Brgﬂ%chi§anf5‘e5port 1ndustriés;
(3) re]atfve'fuel*price changes, and (4) Michigan's ferti]ipy rates by age of
mother. | - . “}' | . - S
The medium values for the national "economic variables'ere derived from
\ Commerce and Labor Department sources.3o The high and Tow values‘represent

a range about the'medium_values bhased on those data sources, past experience

and the author's judgement- Post 1985 growth rates -are the same or s]ightly |

-

j
formation of new households and centxnued smaller productivity gainsr coupled

lower than, pre 1985 growth rates, ref]ecting an expgﬁgzd s Jowdown in the.;
w1th 1ncreas1ng relative fuel pr1ces The medium assumptions are 3 5 percent 7
average annua{g/ate of real growth to 1985 and 3.0 percent from 1986 to 2000,
»a trend unemployment rate of 5.5 percent and a rise in relat1ve fue} prxces
} averaging one percent per year to 1985 and two percent per year thereafter 3

The medium birthrate assumption holds non-white fertility at its 1977 level

*

_301n particular, the author consulted U. S. Department of Commerce,
Industrial Outlook - 1978 and Area Economic Projections 1990, (Bureau of -
Economic Analysis), 1974; U. S. Department of Labor, The Structure of the
U. S. Economy to 1985, Bulletin 1831, 1975, and several articles in the
Monthly Labor Review--C. T. Bowman and T. H. Morlan, "Revised Projections
of the U. S. Economy to 1980 and 1985," March, 1976, pp. 9-21; T. J. Mooney
and J. H. Tschetter, "Revised Industry Projections to 1985," November, 1976,
pp. 3-22, and R. E. Kutscher, et. al., "The Productivity Slowdown and Outlook
to 1985," May, 1977, pp. 3-8; and the 1978 Economic Report of the President.

31This would cause the relative fuel price index, which rose from 100 to
169 (69 percent in four years) during the 1973-77 experience to rise to 183 2
by 1985 and to 246 by the year 2000. (46 percent -in 23 years; see Table 1).
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o e S HiSTORICAL DATA AND- PROJECTION ASSUNPTIONS FOR EXOGENOUS VAR!ABLES 4 ' '
- . L .7 ECONOMIC MODEL .. . ‘
ve N SR Relative
_ Real GNP Motor ry ‘ * Fuﬂm :
ACTUAL - (1972 §) . Vehiclas Metals . Metals Chemicals  Rubber Furniture - Price
© 1960-1977 . - 1.036 1.051 1.029 1.020 - 1.050 . 1.063° 1,043  ° 1.025
. . - / . ’ _ v oo
1960~1969 - « 1,043 . 1.057, 1.058  1.0M3 1071 1,078 - - 1.060. ~ (1.020)
1969-1977 | 1.032 1.05 . (1,008)  (1.002) - 1.026  1.046 .02 @ o079
. 1963-1969 1.045 1.051  1.065 ' 1.0M6  1.089 1.077 1.064 (1.024)
-/ 1973-1977 1.020 1.024 (1.037) ~  (Lo014) (1.033) - 1.006  (1.023) o 13,
//~ 3 Projection 7 v
' , Assumptions o 7 o ) - ‘ ~ T
N 1977-1985 . L | o - :
s . High ' 1,045 . 1.030 1.045 1.035 1.050 1.0500 . 1.050 1.010
Hedlum 1,035 1.020° 1:035  1.025  1.040  1.060 1.040 1.010
f Low 1.025 " 1.015 1.025 .- 1.015 1.030 1.030 - ... 1.030 1,010
1986-2000 S o L
High- ' 1.040 . 1,020  1.035 1.025 - 1.000 - 1.040 1.040 1.030,
Medlum 11,030 1,005 1.030° . 1.020 1.030 1.030 1.030 1.020
Low 1.020 1.010 © 1.025 1.015 1.030 1.030 1.030 1.010
Comparison | B
Progections(c)
Commerce (77-83) ~  1.035 1.020 1.040 1,025 1.050 1.051 1.041 n/a
Labor (80-85) 1.036 1.013 1.032 - 1.022 '1.0k0 . 1.038 1.037 n/a
N )
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R ' * TABLE 1 fcourmusn) '
- HISTOMCAL DATA AND no.uscncs ASSUNPTIONS FOR smsm vmnnsr
- ECONOMIC none:. - _ §
' : o Clvillan - ‘ ___Endogenous Variables ‘
Complated F,r:nlty Rchtlvc(h) u.s. - .Labor Force Michigan Relative T~
: . tl( Fuel Price Unuploynn Particl tion Ratc Ummloynut Unomploymt llrths
‘* Actual ~ VWhite Non-white (1222 = 100) x htc Male sma - Rate . Rate - {000)
1965 2.99 313 v o102 &5 -so.7 o 39.3 . s . 8 166
1970 2.47 C 32 2 .. &7 .79.7 . 3. A9 17 2
1975 . 1.66 2,31 152 8.5 719 B 175 SN ¢ ¥ SR (Y 134
w9 167 2.25 169 7.0 7 8.4 8.2 17 138
- N _—— — et e - e - e - ' . N ) . [ . P . B .~ - . * . ) :
» Average . :
1960-1977 | 12 5.4 80.0 h2.1. 6.6 19 162
1960-1969 102 A8 81.2 | 0.0 5k 112 e
1970-1977 ‘ 121 6.3  78.6 k5.4 8.1 127 7 s
.8 -~ . : . .
Projection
Assumptions - - , : _ , .
1985 - High 1.92% 2.45 198 k.5 R k.7 104 168
} - Medium = 1.92% 2.25 18 5.5 78.3 LU 6.3 \ 1k 166
- Low 1.67 2.20 - 169 .« v 6.5 , A 7.8 120 W7
\‘ ' 2000 - Wigh = 2.50 2.90 308 h.5 N 102 197
- Medium 2.10 2.25 11 5.5 76.8 ‘ 55.1° 7.0 , 128 163
- Low  1.67 - 2.10 196 6.5 9.5 W 132
o 38




. TABLE 1
FOOTNOTE_S

(a)u S. Department of Commerce data for two-dﬁgit SIC industry categories. def]ated by
-equivalent wholesa]e price index adjusted to a 1972 base. . _ !

: qf:' (b)Ratio of the whoTesa]e price: index for fuels, related products and pewer, (includes
' coal, electricity, gas fuels and refined petroleum products)},. to the GNP defiator. adjusted
‘te a 1967 base, such that 1967= 100 and, coincidentLy,_1973=100 ' S

(cly. s. Department of Commgrce; Industrial Outlook, 1978 -= averege of feur-digit s
1ndustry est1mates reported weighted by 1977 value Shipments. ‘

~U. S. Department of L:abor, "Revised- Industry Projectidhe to 1985," MdnthLy Labor Review.,
| Nov 1976 -- Average of 1980-85 growth rate projectidn for major industry sub-groups weighted
by 1977 value of shipments. :

. &/ H

(d)Historical rates areuweighted averages of age-, race-, and sex-specific rates based on
Michigan Department of Public Health data and 1960-77 _population simulation. The projection
assumptions convérge to the values indicated. (br remain constant as the case may be) except

. for those designated by an asterisk’ (*), which converge to 2.10 in T99Q. | :

(E)Civi11an labor force as a percent of the civilian noninstitutiona] population, age -
16 and over. Projection values are averages of age and sex-specific rate project1ons,
weighted by the medium growth population projection. o

(f)The proaect1dn values‘of these variables are determnned within the model, not by
assumption. Births are based on the medium growth population projection, with varying

birthrate assumptions. ‘

\
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variables at five;year intervals: fr

prices and bjrthrates constant at their med1um values. Column twq is the » o

wso-ca]led benchmark projection. The next four‘eo1ﬁmns hold the medfumy ey U

+

(a 2.25 comoleted‘fertjlity rate) while a]lowfng white rates to converge

.upward to the replacement'rate (2.10) by 1990. The combinatégn of these

medium assumptions concern1ng nat1ona1 econom1c variab]es and Machigan

‘ -
birthrates. is hereafter referred to as the "benchmark" prOJectzon assumptwons

and provide a coqpar1son base for other prOJect1ons which a]low one or
more of the projection assumptions to vaﬂ’ ' "_ : R ;
- Table 2 presents progect1on va]ues for key econom1c and demographic

emp]oyment, resident

populat1on, reg1ona1 income, per capzta 1ncome. bzr S, employment/popu?at1on

ratﬁo Iabor force, relat1ve unemp]oyment ra’ ‘ net migration The

first three co]umns compare the different projectton"values associated with

4

the high, medium, and 1ow nat1ona1 growth assumptxons §01d1ng re]atxve fuel

nat1ona1 economic growth’ assumpt1ons constant but aﬂ1ow the birthrate and

[-.\.

relative fuel price assumpt1ons to change. It canube seen that different B . .;'

.
4

e

birthrates cause s1gn1ficant demographic change but have re1ative]y sma]] -
gffects on the economic variables, since the aggregate economic 1mpact of _

higher~or Tower birthrates is delayed for fifteen to twenty years after Qirth.f

; Higher or lower rates of increase in relative fuel prices have important

impacts;oq\alj variables, but not as large as higher or lowér rates of
economic growth. In the last calumn of Table 2, when the Tow economic growth
aesumotion is combined with Tow births and high relative:fuel'prices, zero ’
popoiatiOn growth (ZPG) occurs'by 1993, with Michigan's population_peaking

at aBouE 9.7 million, as compared to 9.1 million today. - S

In sug..ry, Michigan's population in the year 2000 is projected to range

.27
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B | . | . TABLE 2 o LT |
' w < M1 CHIGAN scouon!c PROJECTIONS THROUGH 2000 § o T R
" Total | Alternative Economt ) o \ Medlum Economic Grow’th(a) ' ’_ o | /d
Emplcyment “  Growth Assumptions . High - Low ~ High = Llow - ZIPG ®)
(000) High Medfum*  Low - Births  Births Fuel Fuel "Assumpt ions
1977 3400 3400 . 3400 " 3400 . 3400 - 3ko0 . 3koou . . 3400
1980 3656 3630 3604 s 3630 3630 . 3630 3630 3604 -
1985 i 4000 3902 3810 3902 . - 3902 . 3902 - - 3902 3810
1990 - k296 . kny " 3965 : h117 4116 4147 Lo8s s 393k
. 1995 N 4573 k289 . hoé1 4289 286 4375 - M195 -7 3970
2000 4889 4475 4156 Y 4466 4639 . k290 . 3965
. Change, BRI 1075 756 ©oon | 1066 1239 890 | . 565
cAGric) 1.016 1.012  1.009 1.012° 1.012  1.01h-  1.010 . 1.007
o ‘v'_:Populatlon(M‘ __— Py R . , ’ /1 SR ‘ ' - 4
97 " 9129, ' 9129 9129 . 9129, 9129 9129 9129 | 9129 '
L, .. 1%80 . 984 9281 9277 - 9282 - 9268 9281 " 9281 9264
| 1985 . 9654 9600 - 95583 . ~ . .9608 ' 9520 9600 * 9600 9472
"(::)N 1990 10230  ._}0026 9879 - .. 1ooo4h - 9820 10043 10006 | 9657
~= 1995r 10799 10390 10099 10463 10005 10501 10233 . 9651
2000 | 11318 10659 " 10190 10854 10203, 10320 10368 > 9473.
. Change. - 2189 1530 . 1061 - 1725 1074 1791 1239 34k
¥ CAGR c) . .1.009 1.007, 1.005 1.008 “ 1.005  1.008  1.006 1,002,
Total .Income(d) | T { | .
(Billions of 1972 §) ' | - L ‘
977, tsus 8 $49.8 < $49.8 s49.8 ©  $h9.8  $49.8  '$49.8 $49.8
1980/ 5836- . 54.7-. 7 54.0 ~ 'sh,7 - 54,7 o a5h.7 ° Sh7T . . 54.0
1985 - 6.5 60.0 . 57.6 4 60.0 60.0 - 60.0 60.0 57.6 g
1990 €8.3. 64.0 60.4 - - 6h.0 - 64O 6h.6 63.4 59.8 44
1995 | 73.9 . 67.5 ... 62,3 : -~ 6.5 °  67.5 69.0 65.8 . 60.6
41 . 2000 . 8.k 713 642 . 7.2 - T 74.2 68.0 60.8 -
" Change. $30.6 - $21.5  S1h.k - - SZLh 0 $21.3 2k $1B.2 $11.0
. 1.016, 1,017 1.014 1.009

- gaerle) 021 .06 10N © 1,016
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e . T TABLE2
MICHIGAN EQONOHtt PROJECTIONS THROUGH 2000 (Cont fnued)

<

. : ‘" Alternative Economt £) { . Med!’um'Economlc‘ﬁromh(a) . .
Labor Force . Growth Assumptions High Low - High Low - ZPG (b)
(000} High Medium* " _l_.gg ~'Births  Blrths Fuel . Fuel . Assumpt ions
1877 - hogs  kogs . k096 4096 4036 4096 4096 k096
1980 < 4298 T TTR298T T h2sSh e v 5 [ Y L2896 -——4296- 4296 b294 *
1985 4565 4540 4517 © 4sho- o ksko 4540 45ho : 4516
o 1990 L865 4767 4696 4765 - 4763 © 4776 AIST- . L684
. 1995 < 5130 4929 4786 4926 4920 4984 48N 4724
2000 - 5443 5115 4882 - 5112 5080 5245 4917 o 4710
| Chan? ' 1357 1019 . . 786 © jo16 984 ., 1k B2r . 6l
| c) 1.012 1,010 . 1,008 .- 1.010 ~ 1.009 . 1.011 . 1.008 . 1.006
. Relgtive . (e) - " | .
Unemployment Ratd , , .
N ' “ .* r E f ) . . Y . R _
0 1977 127 SRRy RN FY 127 127 127 127 127
1980 121 122 M2 T 122 122 122 ... 122 . 124
1985 . 110 17 - 122 117 1z 117 <;‘ 17 | 122
1990 . '97 115 127 115 114 11 119, 130
1995 | 97 . 119 - 135 119 17 - 107 132 : 145
2000 100 125 . 142 125° 120 108 -1bb 157
Net Migfation(f) : | |
(000) - . ) ‘ | - >
> . : , _ |
7 1977 - - 33 - 33 - 33 . - 33 ~ - 33 = 33 - 33 - 33
1980 - 23 - 23 - 23 - 23 - 23 - 23 - 23 - 23
1985 ‘ - 1 - 9 - 16 - 9 9 9 - 9 - 18
1990 ( 27 .2 - 14 i 5 8 c -7 -
1995 28 - 3 - 25 - 4 - 1 15 ~ 19 )
7000 24 - 11 - 36 . - 15 -5 14 - 41 - 65
J ¢ ‘
~ f J
_ - )
Ad
44

Aruitoxt provided by Eic:
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- | ' © TABLE 2

HICHlGAN ECONOMIC PROJECTIONS THROUGH 2000 (Cont!nued) - | S B ) .
'Pe'erapita ' Aiternati‘ve Econam[ )' L iy : ‘Medlum Economlc’ Growth'( a) . ,
* )ncome ’ Growth Assumptions . High ' .Low High  Low. ZRG (b)
| (1972 $) High  Nedhdm* Clkow Births B‘Irths‘  Fuel Fuel - Assumptions '
1977 . sshsz $shs2  $sMs2 sshE/ - g5uEZ—$5h52 — —$54S52 — ——-— .- -$5k52
1980 5979 5898 5818 5897 . 5906 - 5898 5898 5826 .
1985 . 6478 6248 6029 6243 6302 6248 6248 6081
1990 . 6673 6385 ' * 6110 6371 . 6520 6432 6337 6190
1995 6Bk 6496 6164 646 6720 . 6576 6408 6281
2000 . 7100 6688 6296 6562 6973 6792 6561.‘ | ' 6419
Change, 1676 1263 871 . 137 1548 1367 . 1136 994
CAGR (<) ~ {.012 - 1.009 - 1.006 - -1.008  1.011  1.010 . 1.008 1.007.
Births (000) - \ o ~ |
SRR N 38 5 138 18 138 138 138 138 .18
S 1980 149 149 - 149 150 142 149 149 = 143 o
~ 1985 167 166 - 165 /168 147 166 166 : 146
1990 180 177 174 180 - 145 176 176 SN 1
1995 177 169 163 187 138 171 167 132
2000 © 176 163 154 197 132 169 158 121
Employment/ -, * : ' | -
Population { v
thio y .
1977 37 .37 .37 37 .37 37 .37 37
1980 .39 .39 .39 39 .39 .39 .39 . . .39
1985 A1 A1 4o A i A A1 4o
1990 42 i R - 42 SN A 1
| 1995 b2 N ko L 43 42 R Y
4 2000 AL 42 41 A1 .4k 42 41 b2 46

ER&C
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. .



"W

- S TMZPG—Q&;WQ&IW are lm-mic growth, births, mcualqh mum fual prices, uhlcluoqnmf pmdm

[F8)
~—d

. o . mBlEZ . |
' S FOOTNOTES ‘ . ; o

(a )Unless othsrwise noted (as in columnt four through seven), medlium htrth and r.!atlvo fuel prtcc assunp:lons‘urn

uscd in conjunction uith the economic grouth assuﬁpti:;:#pdtcnted. :

(b}
a populqt!on which peaks In 1993 at 9,681,000 and falls thereafter.

(e )Compound average snnual growth rate.’ : ‘A : — -
(¢ )Rea!, aggregate income gqncratcd by industry of orlg!n, not thc cxact cqulvlicnt of persopal incoa& which is on
& '"Where recelved' rather than a “uﬁcrc produced'basis, and tncludes thc net -ffcc: of govcrnncnt transfers among other
adjustmpnta. _ , ‘
(°)The ratio of Michigan /U.S. aégrcg;tc unemployment rates, muitlplied hy‘lﬂo. v ‘ '
(f)

Flive year average of net migration, up to and !ncludlqg the year in question.

*This is the so-called benchmark projection (based on medium econohic growth, medium births, medium fue! assumptions).

L3



&
from as high as 11.3 million under the quite favorable (and unlikely) high
etonomic growth assumptions, to about 10.6 milV¥ian iﬁ the(benchmark projection’,
and about 10,2 mi11ion under less favbrab]e economic or fertilfty assumptions;

_LThe major reason for popu]atxon variatxon i§\the cumu]ative effect of net

migration patterns, which change from negatxve to pos1tive under the high
economic growth assumpt1ons, decline in size but remain negative or near
zero under medium assumpt1ons and contxnue at recent 1evels under 1ow assump—‘
tions.52 Per capita real income grows more s]ow]y than in the past under L
any project1on scenar1o The employment/papulation ratio is quite stable .
from projection to projection and compares dlmost 1dent1ca11y to those ) | ;
assumed by the Department of Commercé:t46]-1n-1ts most recent regxonal | N\
projections.33 The model captures and reproqrces the equi]1brat1ng nature
of migration f]ows as they theoretically relate to 1mba1ances between labor
-squii and demand in a region. Labor m1grates in or out so as to maintaiﬁ
the relative unemployment rate with1n its h1storica1 range -- about 100 to
150. Asishown in Table 1, unemployment in Michigaﬂ!‘veraged nearly one-
third higher than the national rate during the;197ﬂ;s to~date reaching.
a lyigh of 47 percent in 1875, ﬁjchigaﬁ's unemployment fate'was below the
national rate onlx during the halcyon days of post-war auto baom\l-1963 to
1966.

- Befbre tﬁrning to the education model, it is instructTVe.to‘1ook at

!

thq\projectedinumbers of non-institutionalized civilians who will be in

32spe Table B«2 for annual estimates of white and non-white net migra-
tion -as estimated by;the 1960-77 population simulation. From 1971 to 1977,
Michigan experienced an average decline of over 30,000 persons per year due
to net out- m1gra§ﬁon

33p rap1d1y r3s1ng or falling ratio would be indicative of structural
instability within the model, producing a growing gap between labor supply
and demand that could not be closed by migration flows over the long-run.

32
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,thosekfgg“cohorts which demand higher‘educatioh; Table '3 presents historical
estimates and projections of the pob] of potential enrollees in higher |
education, non-institutfona]izédcivilians from'18:to 49 yeérs,of age. Several
important facts stand out: (f)-the number of 18-21 year-o1és peaked in the N
mid-1970's and will fall steadily and significantly until the late 1990's
under all projection scenarios, (2) the numﬁér of‘22-24'year-;Tas peaks,gbout
1980 and declines thereafter, and (3) the only age cohorts which é;ow in“~<
numbers after 1985 are those over 30 years of age. In this environment, to -
maintain constant enrollment, educational paftfcipation rates would have to"
) rjse significantly. BaFting increasgd participation by traditional ;tudents,
‘non-traditional participation would have to rise t&xumimaginab1e heights,
given that the baby-boom is already thg most high]y—educated cohort ever fo
pass ;Frodgfhour population. . ‘ \ |
Table 3 $1sa points(out the impact of varying econcﬁic growth aésumﬁfionﬁ
on the pool of potential énro]lees,'when birthrates and relative fue1'pr5ces
are held constant at their medium values. Up through 1985 ﬁ%ere are
relatively imall diffefences,infthe pool among the high, medium,'and Tow
projeétion;. By 1990, however, there is roughly a 100,000 pgrson gap
between each projection, which expands from 250,0Q0 (low vs. medium) to
350,000 (high vs. medium) by the year 2000. The growing gap reflects among
other things the cumulative impact of different net migration patterns on

the 18-49 year-old age group. Assuming a constant 12.5 percent aggregate

higher education participation rate for 18-49 year-o]ds,34 the headcount

=]
®»

347s will be seen below, 12.5 percent is the 1977 aggregate participation
rate -- the highest “achieved in Michigan's history and as _high or higher

than any rate projected in this study. The aggregaﬁefpafticipatioq‘rate«

is a weighted average of the individual age-sex specifiC rates.

33
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Aruitoxt provided by Eic:

Actual (f)
1960
1965
1970
1975
1977

(b)

Projecthd

TABLi 3

M!CH!GAN S POOL OF POTENTIAL ENROLLEES IN HIGHER EDUCATION
(Thousands of Noninstitutionalized Civilians)

‘Tradltfonal Cohorts

High-1980
1985
1990
1995
2000

Medium-1980
1985
1950
1995
2000

Low-1980
1985
1990
1995
2000

553

(a )Derived from }960 1977 population simulation

Non-Tradithnal Cohorts

18-21 22-24 Subtotal . 25-29 30-34 - 35-49 - Subtotal
366 - 262 628 k72 535 ,}520 25827
478 311 - 789 473 - 469 1556 2498
605 4os . 1010 589 L84 1529 2602
694 'y} 1165 724 ® 585 1465 Y 2774
700 486 1186 758 630 1458 2846
681 502 1183 809 711 1513 3033
623 486 1109 858 799 . 1753 3410
616 452 1068 8Lk4 862 2070 3776
566 450 1016 812 852 - 2340 400k
635 440 1075 786 824 - 2475 4085
681 502 1183 809‘ 710 1513 . 3032
618 h82 1100 851 794 1745 3390
599 437 1036 818 842 2038 3698
536 423 959 7658 810 2268 3843
587 401 988 N7 758 2347 .. 3822
680 502 1182 808 710 1512 3030
614 L78 1092 844 790 1738 3372
588 426 1014 800 827 2014 3641
513 405 918 732 780 . 2217 3729

374 927 668 711 2257 3636

- Total

18-49

3155

3287
3612
3939 .
4032

4216

- 4519
. 4BkY ,

5020

5160

L215
4490
4734

o

- )

4655
U647
4563

(b)Only economic growth assumption&vary, birthrates and relative fuel price assumptions are held constant at their
medium projection values .

~
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enrollment impact of alternative economic growth 4ssumptions- is a difference

of about 12,000 students in 1985, rising to a differential of from 30,000

" to 45,000 students by the year 2000.

When one regoénizes the fact that the mix among traditional and non-

traditional students is changing dramatically over the projection period,

. it seems highly 1ike1y that the aggregaté participatfon rate, which is a

weighted average, will fall during the projection period in absence of %
significant increases in traditional participation rates. Decline will, in

fact, be the case when we examine the projections of the edUcation mbde],

which is discussed next.

-~

THE EDUCATION MODEL 7

i i)

The purpose of the education model is to project the demand for higher
education 1b Michigan through thimggmainder of the century-in a time-series
context. In order to do so,‘it is necessagy to "explain” or model the '
time path of higher education demand in the past, rather than merely go,ff"
through some exercise in trend extrapoiation. "This approach requires”é ~

~

theoretical mQdel which identifies those variables which inf?uehée‘the .
f-"

démand for highér education by age and‘sex, and the empirical estimation-
of those causal relationships. The?nagure of the demand model erected in
this sfudy and thus the character of the projections which derive from /

that model are determined,'in part, by the gquantity and'quality of data

available to the task.™ As in the case of the economic model, the 1imM e

data base available is a constraint on the modeling effort -- more-severe
in the case of‘mode]ing regional education demand than for the economic

model.

. * The only consistent and suffiéient1y detailed data collected for the

1960-1977 period- for Michigan is fall headcount enroliment by inst4gution.
| 35 SK

3
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Other measures of market conditions35 in higher education.fsuch as full-time
" equivalént students (FT/E) and fisca] year@duated students‘tF?ES)ere
ava1.b}e only- for shorter peridds are not consistent]y deﬁned over those

-data perwod;, and do. not have a companion data source of qua]ity collected

l.l ) \,"

on a nationa] basis It was the existence of demographically-deta11ed

'national enro!]ment data co]1ected and published by’the Department of
36

..
data base: for a Michzgan—speCIfic demand var1ab}e Unfortdnately, no

‘educational statistic, even headcount for Mich1gan is disaggregated bg
- age or sex.of student on a t1me-ser1es basis. Th1s fact necessitated the
derivatlon of M1chigan specific age-sex participatidn rates for h1gher
educat1on by. combining national®and regxonal data. | | |
The task of generating #n acceptable dependent yaFiable measuring the'
Michigan demand fo hfghér education was accdmplished in eeverai scegSQ
First, natiooallparticipat{on rates by sex were computed from U. S. data
for .the following age cohorts--16-17, 18-19, 20 21, 22-24, 25-29, 30- 34 !
nd 35 and over. These participation rates are formed by dividing the

¢

1
el

35N0t necessarjly equilibrium conditions, since supply-side
constraints (e.g., space, information) and non-price rationing’(e.g.,
quotas, admission standards) may not allow enrollment statistics to be
‘1nterpreted as equ111br1um values.

36The most recent of th#e series of reports based on the Current ' {
“Papulation Survey is U. S. Department of Commerce, Current Population |
Reports, Series P-20, No. 319 (February, 1978) “School Enrollment--Social
and tconomic Characteristics of Students: October, 1976." Similar

data by age, race, sex, type of institution, student socio-economic status,
and other characteristics is available on an annual (October)- basis,

under various titles, in the P-20 series. Enrollment figures 1nc1ude persons -

. attending a two-year or four-year college, university, or professional

. schoql {e.g., medical or law) but exclude persons attending trade school,
business college, and enrollment which does not advance the student toward a
recogn1zed college’ degree

-

<r

36
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.’A'number oi‘ﬂctober enrotlees: In hlgher edqcat1on by the c1v111an nen s;* . e

A

~
*

[

[y

.
L]

.
~ .

P fromI?QBO to 1977 ‘}f : - °'. ‘ o ‘d' B ._ﬂu'.' N

' 1nst1tutiona1 popu!at1on for each age and sex eohdrt 1n que$t1on Second

| 35 and over age cohorts were virtua]]y 1dent1ca1, and because these students'f

form of the study ‘ “, B Wt

° NI . . " I - . , . .“..“
R st T R S . e

- e ¢

because of thexr small numbers, 16-17 year-old enroTlments were comhined . ;ﬁ -

!§ wa;& 18-19 year ~o1ds and divided by the 18-19 .year-oid popu]at1bn only.. \; v:i °f”if3}:k3
‘:e Thus, for th}s study, enrg]]ments and the Poo] of potent1a1]y enro]11ng L ;fstfgii*“
..“populat1on are condruent]y defined as be1ng 18 to 49 years of age, bu't :‘.5‘,;- . hrifitaé
o part1c1pat10n rates 1nc1ude the very smat] number’ of enrollees under 18 years 'f; fr ?ééﬁu.
. "of age. Thxrd because the demand functrens estimated for the 30- 34 and j:t “‘fwa‘i 1&
LN

R

are bdth‘cleardy nonrtradttidnal,‘these.tdhdrts were combined in the final_'u“.,

-

l,. '.

Last .these @at1ona1 part1c1gat10n rates were adJusted by ueing the ;4 . .

rat1o of Nichtgan and U. S, part1c1pat10n rates by age and Sex deriged frem
the-lgéb and 1970 Censu555¢of Popu]atxon, the only demograpn1ca1}y deta11ed
source ‘of enro]lment and popu]at1on data for M1chwgan wh&eh has- a congruently--
deftned natrona] counterpart Ihe app]icatjon of these adjustment faptors “"_ilr - ‘
y}ered e§t1mates of Michigah*spec1f1c partrcipatxon rates by age and sex
P : A ¢

Tah}e 4 detagls these estimates ef Michigan- specifie hxgher education

partxczpat1on rdtes by age and sex frdm 1960 te*1977 §gvera} characterdst1cs&?i :A.

LM’FFchlgan s demand for. educat1en are notable. The bu]ge in the part1c1pa- A.’:' v
< : N .
Stion of young males during the, 1965 71 V1etnam pertod is obv1ous Part1c1pat1qnt

of 18-21, year~o1d maies has returned to pre- V1etnam levels since 1971
\

' Fema]e,part1e1pat1on has trended stead11y upward for all age grdhps -- o B

trad1tldna1 and non- trad1t1ona] a?1ke leew1se non- traditional male

partwcwpat1on has r1sen over the perlod most dramattcally dur1ng the pestv ‘Aj,““

P

-

VTetnam Xears Tnese partwctpatwon rates, then, are the dependent var1ab1es

. v . - . Ty
. .o

37
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TABLE & . | (a) . - R
HlGHER EDUCATION PARTICIPATION RATES BY AGE AND SEX L LTy
. MICHIGAN -~ 1960 -~197 . . ”
| . (october Headcount as Percent of Civilian Non-{pst§tutional Populat!on) . o ..
o e “13-19( b) < g0-21 w32 - 25-29 . 30-h9 | .
~ Year  Male Female.  Male Female Male Female =~ Male \Fgmale -~ Male ~ Female
1960 39.5. 26,2 297 -z 15900 3 - 8.7 ‘1.9 16 1.0
S 19617 ¢ k0.2 26,8 31:7° 13.8 1hs 3.5 o 7.4 a1 pH
.4."‘. 1962 .“ . ‘.5-2 ‘ 2897 33-1 . . 1“0“ - 18.9 i ’_ 3-7 . 300 . Y J‘-'z, o 1.6 : ‘.O '
‘ . 1963 ll0-7 e 27-7 . - 35-7 °16u7. N !2016( : "02 . ’ 8.0 E 2.1' : l‘:s 1.0 N
1964k bu6 29.5  36.8, 17.8-  17.1 "’ bh- 85 - 2.6 1.6 1.1
71965 483 . 33.4 4%0.6 _18.3 . 22.2 6.2 %] - 3.2 1.7 1.2
Yy 1966 | :2;32/7? '33.5 - k5.0 19.3: 227, 6.6 . 102 3.7 N6
1967 9. 34.2 . 47.9  21.9 L 217 6.9 ..10.1 3.4 19 12
& 1968 © 50,1 35.8 - h9.1 . 199 T2 7.9 M2z 3.3 1.8 1.3 %
1969 . 50.3 36.3 50. & 23.2 24.0 9.0 1.9 - 4.2 " 2.0 1.5 .
1970 - ke.s  36.6- k6.0 2.6 223 .9.2¢ 115 A2 19 T LK 4
g W72 36.9°  h2.6 2h.9  2b.6 8.3 126 b5 26 1.9 ’
1972 13.7 36.6  40.5 24.7 22.4 -~ 9,1, 13.0 5.8 3.1 2.3
1 - - N . N - . .
1973 - 40,3 - £33.94 37.9 - 24.3 20.2 10.1 0 12, 6 6.0 3.1 2.6
1974 39.1 35.5 38.1 24 . 4 20.6 1.2 13.4 7.5 3.9 3.4
1975 0 L9 38.9 38.3 25.7 - 21.3 12.5 13.8 7.9 L6 3.9
L1976 39.7 39.3 36.1 28.5 22.0 th2 131 . 8.0 4.0 4.2 .
1377(°) - ho.4 T k0.3 35.0 29.1° 203 by 135" 8.9 3.4 4.3
‘Average ‘ ) - . ’ ; ‘ o ’ ‘ A\ o TLF
1960-77 b0 33.9 39,7 211 207 L 8.1 11.0 L.5 2.4 2.0 D7
© 1960-64 42.0 27.8 33,4  15.0 17.4 3.8 8.3 . 2.1, 1.5 1.0
xjia' 1965-71 48.2 35.2 kg.9 21.3 - 22,7 7.7 11.0 3.8 1.9 . 1.4
A ‘1972~7z 450.9 - - 37.4 37.7 - 26.1 21.2 12.0 13.2 7.4 3.7 3.5



_— . TRBLE W .

o . . o .. . FOOTNOTES -

| (a)eased~nn nﬁt!énal{participatﬁpn rates as esti ated by the U.Sﬁ_ﬁureiu of Census, Current Population
Reports; Series P-20, adjusted for differences between fchigan and U.S. enroliment patterns Py age and sex
according to the 1960 and 1970 censuses, and for the July-éq{gger Michigan pqpulatigp dlfferdn;!at;

. . . . . . AT .
. (E)Pgrtlcipatlon rate computed using 16-19 yearzold enrollees as numerator. L }
.(c)ﬁrojectlon based ‘on sﬁucatfoﬁ;mndel;whslng,actua! 1977 values -for exogenous variables. oo
R . \ >
t " J
8 & | . , T o
‘ ‘ .
Q N
’ o
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" used in the educitional mode} wﬁeasurxng the demand for higher education in

M1ch1gan by age and sex. v

“In order to vat/ﬁate thexr usefulness, it remains to see if they B
accurately reproduce the actual enrai]meqts exper1enced in chhtgan frﬁm R
1960 to 1977. Only then will a model derived from using the.partxcjpation:
rates be acceptab]e for purposes of projecting the future. . To validaﬁe\\\
the rates, it was necessary to mu]tip1y each M1chtgan participaticn rate
by the :gpropr1ate estimate of civi]ian, non- inst1tut10na1 popu]ation derived
frqmtthe 196qfto 1977 popu]at1on s1mu1atxon yie]dwng enro%1ment estimates
by age and sex. These estimates were then aggregated to yxeld an "estimate"
of total fall. enro]]ment fpr Mlchigan for the yearsL1960 to }977 which |
could then be compared to actual enra]]men;.

Table 5 presentshhjstorical-ennp]]ment.pattefns fgr-Mtchigan for 1960

to 1977 by major type of ihstitution (private colleges, public fbur-year

_colleges and universities, and public two-year colleges). For the sake of

Q‘ 'y

brev1ty, pub]1c four-year 1nst1tut1pns w111 sometimes be called "badcalaureate"
institutions in this study and public two-year schoo]s will sometlmes be
called ”junior colleges."” In addition, the right-hand pqrt1on of Table 5
compares Michigan's‘actual aggregate eﬁroltment to that "estimated“~byuhsing
the dependent variable derived accord1ng to the precedure descrlbed above.

The estlmates came within 10 QOQ enrollees of the actual number in twelve

of the seventeen years, and devxated by no more than 27,000, this during

1969 and 1970 at the height of Vietnam distortions. One-half of the

deviations were one percent or less and only the 1969 and 1970 differences

‘exceeded four percent of aggregate enrollment. The average deviation was

2.2 percent for aggregate enrollment and just over one percent for four-year

‘pub]ic institutions, if 1969 and 1970 are excluded. Interestingly the

P

Vg
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: - HISTORITAL ENROLLMENT PX#gégﬂg - MICHIGAN, . 1960-1877
o | | . (0ctober Headcount In Thousands) LT
' PR . o ' ,ﬁw,w' . T (b) Sl
. : C , ~___Simulated Enrol Iment :
| ‘ Actual Enroézg??zl(Shareb(a) 5 S . ’;?_ ;:t::e | |
" Year Private 2;7:". o heYr, Total Aggrebatg . - {000) 'Percent mm
1960 - 36(21)  27(16) 108(63)  135(79) m N
1961 < - 38(21)/ 32017) 112(62)  14k(79) 182 ° a8 -1k nz
1962 ____490{26{/ 34(18) . 120(62) ° 154(80) . 194 o . ‘tss,_ ol L 121
196 41(19)  38(19) , 129(62) 167(81) 208 ”._‘205“, -3 -12 126
| 1964 Wh(19)  46(20) . “w43(61)  189(B1) 233 230 . -3 a1 o ke
< 9965 48(18)  58(22) ‘162(60)  -220(82)" 268 - . 256 -12 . 158
C 1966 49(17) - 70(24) 176(59) © 246(83) . 295 . 30 6 2 182
1967.° . 50(16)  80(25). 188(59) 268(84) . * 318 35 -3 -1 182
o 1968 © 51(15)  96(28) 198(57) 294 (85) 345 o335 -0 7 -3 193
T o196 s1(1k) 115(31), - 208(55) . 323(86) 37k 347 . <27 7. 197
1970 '52(13)  126(30) 218(55).  344(87) 396 369 =27 -6 203
1971 >53(13)  132(33) 220(54) 352(87) 405 ok -1 * 220
- 1972 51(12)  136(34) 219(54) . 355(88) Y Y -5 1 o8-
1973 51(12)°  153(36) 222(52)  375(88) W26 436 02 225
1974 55(12).  174(38) ¥ . 230(50) -, . LOL(BB) 459 k6o S ot 230
1975 61(12)  197(40) 2k1(48)  438(88) - 499 . k89 -10 -2 - 240
1976 . 60(12) 188(39) 237(49)  425(88) 485 : 502 a7 3 240
1977 60(12)  187(39) . 237(49) 424(88) L84 . 505 k22

"(a) Source: Michigan Department of Educattcn '

" (b) Computed by simulating education participation rate model from 1961 1977 and using “the age-sex specific rates to
generate enrollments for each cohort by multiplying the corresponding element of the givilian non-institutional
populatijon. The enrollments were then aggregated and multiplied by the simulated private and hgpcalaureate shares.

*  Less than 0.5 percent.
| » T . G2
EKC O s L " - - o o ‘ o ‘

Aruitoxt provided by Eic:



‘baccalaureate institutidns-abéorb most of the 1959land 19?0 errors but

almost none_ of the error in° the other years --,a further 1nd1cation that

- 1969 and 1970 were atyp1ca1 years for M1c&)gan Over the data pertod then,

- and should be noted. First, the enrollment variable used doeS'ndt-distinguish

the part1c1pat10n rates esttmated for M1ch1gan do an. acceptab]e job of |

reproducwng Michigan's® actual enrolliment experience.

L

Several potential difficulties are-inherent in this approach, houé?er,

-~

betWeen first;time.and continuing enrollees or between‘full-time and part—.
time enrol]ees Naitonal data derived from the Labor Denartment'SfCurrenti"
Populat1on Survey 1nd1cates that, in aggregate f1rst~year students have
remained a pe1at1ve1y stable proport1on of all students and of the total

18- 34 year- old popu]ation.‘ This data is not ava11ab]e by age group, however,

and only goes back to 1967. The same data source shows that, except~fdr

the non-traditional age groups, full-time stddents as a proport1on of total
students have remained remarkab]y stab]e from 1960 1976, with sma!] increases .

for young maIes occurr1ng dur1ng‘the V1epnam per1od Students over twenty—

~five haleshown a tendency ta increase- ful] time enr011ments over the data

| yariabi]ity. ‘ , r

period, aTtpough thegproport1on exhibits a*re?attge}y large degree of
N . ~ : :

v
.

Second and more important to the interpretation of the projection
results below, is thewmarked change in aggtegate enrollmentfpatterns for
Michigan relative to the U, S in the Tast two years of the data per1od
1976 and 1977. Chart 1 dep1cts the time path of the aggregate higher
education participation rate from 1960 to 1977.37 This‘is‘the only

participatign rate which allows a direéct comparison between actual Michigan

3

3 The aggregate part1c1pat1on rate is defined as total fall enrollment
divided by the civilian non- institutional population, 18-49 years of age.

—
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A

deta and actual U. S. data. Michfgan demonstrates a‘steadily upwarﬁ trend

L

v 1n higher education participation remarkably similar but consistently: higher‘ P

than the national part1c1pat1on rate There are only two except1ons over

-

the eighteen-year per1od ,the 1969 1970 bu]ge in Michtgan S experience noted |
above, and the dramatfc decline of Michigan's part1c1pation to national 1evels.
in 1976 and.below the national rate ih\1977 Using age—and sex- spec1f1c
national rates as the starting point for deriv1ng¢Michlgan part1c1pat1on

rates by age and sex, then, resu]ts in the underpred1ction ﬁn 1969 and 1970,

and the overpred1ct1on in 1976 and 1977 that appear in Tab]e 5 Unfortunate]y,
these latter two years are at Iﬁé end of the data perjod. Consequently, the

" projections will ref?ect an rupward blas, especially for two-year co]]eges,
unless the decline in Mich1gan s participation relative to the nation in. the
last two years can be explained. FdrtunateTy, it\epnears that most, if not
all, of the apparent 1976-77 decline in Michigan's part1cipat1dn re]at1ve to
"national trend;'represents a change in the off1c1a1 _state definition- of
enrollment38 rather than a fundamental shift in demand. CohseqUEnt]y, ,

projected ehrollments merely reflect the previous (1960~1975) definition of

headcount and do not appear to contain any upward bias due to underlying

&
‘A\

behavioral factors.
The next step in the modeling process is to find var{abies'tn explain
the 1960 to 1977 time-path of the derived, Michigan-specific participatior

rates. This requires a theoretical model of educational demand, data tet

- A}

38Beginning in 1976 and as a matter of policy in 1977, the State of
Michigan reqdjres that "community service” or so-called "leisure time"
enrol Iment be excluded from headcount reported by two-year schools. It
would appear that a large portion if not all of the apparent participation
decline is due to a change in the State's official definition of headcount.

-
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measure the exb1anatory v;riab1es, and ehpirica? estimation of the relation- o oy
ships among those véfiéb]es‘aﬁd the particibarion'rates. fThe theoretical -
framework for the model is the Becker approach ‘to individual choice .
behavjor,39ﬂwhjch\treats the allocation of time and goods over tﬁg iife—

cycle simultaneously, as inputs to so-called ﬁ‘ﬁb’;{sebold broduction functions."

. \
Households are thought to produce commodities by combining purchases of

§

market goods and time. Among.theSe commodities are work (labor force
Jparticipation), recreation, health, children (fertility ratés), and education --
both informal (on—théfjob training, home study, etc.)eg;d formal (h}gﬁer
education 5§rticipétion in particular). -A-detaiied statement of this A
theoretical framework is presénfed}in Appéhdix C. ‘ S . :\
To simplify the theoretical frameworg, the structural model and
‘projections-of demand classify fhe expianatory variables utilized in this
+ study inﬁo five;categories. ~ The détérminants of the demand for Higﬁer educa-
tion ‘over time are grouped as follows: (1) the price of education relative
.\Jté other market”céﬁmodit;es and among alternative institutions; where the
:price.of educatjén is‘the sum 6f direct,'privaté coits -- tuit%on, room, ahd -
board; (2) real per capfta income; (3)‘dir§ct'gub11c subsidies to higher
education such as grants, loans, and veteran's penef{ts;'(4) the opporfunity

costs of sub;tit&tes and compliments to higher education,7including contemporaneous

L ]
¥

labor markef candit{ons; the "taste" fér'future Tabor force participation,

and military service; (5) and variables such as:relatﬁvefeducational attaiqmenf,
or relative cohort size for different age-sex groups in society which

directly influence the actual or perceived productivity of various household
alternatives. Most of the exogenous variables_useg in the educational mode]

are listed by category and variable across the top‘of Table 6. The body'of

———

y 395ee bibliography entries [3], [4], and [5] for primary sources.

“ 45 g |
@~ : be .




N T - - o -
a " “ . s, a Y Y V. ~ Y - v P
- < \ R Ey * s . . .
- § . . 1 K ) . - : - .
. . . N 2 . : . f + .
%1 ' ) ¥ 5 N - v \ . 3
- Al : PR L » . & . . . - . |

N ' ’ Ce . . ‘ Lo . ] a . ' . Y e e, . e
R R TR A S o : ¥ T

t" oy . . - . . B R st e ) b . . ' Lo . ) . ¢ . .

A T et e L TelE A
I e T HISTDR!CAL DATA ‘FOR EXOGENOUS VARVABLES A S

N m: ¢ . e . } \ o~ . , ey ’ ' . ' LS - .- “,“ . "
ey B PR D L ﬁDUCATIQN 'MODEL o v o T . B
T R Lo e oo Ancome and Direct" Subsid!es oo
T L S T ' e IR N, - {Real 1972 $) e

s TR YOS i ”Retatiwm Prtces‘ A T Aggregate .- :Average . Veterans .

Ly ?ubLic"r/ " Private/. - - . Public - - Per Capita Scholarship . ' Benefits

oA 3 D other Goods . Pubdic, 4e¥r M=Yr/2-Yr ¢ lncome _ . Award Mils

WLy tear.. . __(RPRICE) » - T (PTOB) - ‘(m'o.:) S (.0 R . (AVGSD) _ _(MveED)
: R ‘ - L R y - L : - . . EAEE . . AR s

Cate1960, e ten T, 0082 v el 119 .27 ¢ §3hss L T 0 T L §10.9

et BEIMy T, AN, 0,85 o - w22 T . 686 33088 0 Ng«} . v 8.8
T S iieses T et 0.89 N I T .5-"&‘ SRS 3627 R 4.0
3;‘,.%;‘.1,»;"’;‘;{9‘55-3. < LR ipgg e N laegt o 0 B0z o 3878 7 s
il Weh v 992 LT L7 . 5.66 bogg . - 3“06 R
gﬁ;A,"g};‘? 65‘_"’ ‘; . .“ 2 ;0.‘93' ﬂl . - K J _’t‘l'hg: Y , < .;.', 5:31 H-) - . ) "510 . . N \ . 37] . ’k w N ‘1:0, :
:“L‘ §( :,,‘5" - j 6‘6i;7,‘;: qn “3‘: \L ‘ a'} 0':33}: ; ;\.“ i-« o A e 5._“3 . . 4659 I [ ‘37“ ’ N 0-8
FACOLI9R7 G e 080 T e D e 1k 0 ST 4529 397 S
Villaa nygege o L Ty el 9,97 L cude v B2y T T s ke L4864 : © 390 . 13.5
T *‘33@9‘:; Chpwlodg i o TnEs L ks ke Ta%e 193

By -}113 . v ,‘! _A. P'.i . \‘; .e UL g P : t. . "";.. . A ‘3 o Fo ' : '
o Ty B Tt T e e R e O - : S
Vea ST, S T I M e 8T, Az : :gzg T ggg Y 4
’," ey <Y Y ) ‘-.- y 1 - ¥ . oy ) # .f, CER B . Yo ¢ ‘-' (I N ’ '., .n Lo, : ‘. . :
é‘\ﬁ.g\:.:ﬂgﬁj. ««,_.ji ?L'- ,mfl- AR BN i“‘lf-“$7 ‘ . . ‘ 2 ko3 57 Q
CLRETAI7E LA e TR L s v TEBR, ’ 2}96 5041 - 3 . 51.
GRS NSIR Myt e g 0 1060 WERE-TLY S 5366 o TAs6 . 727
Lo BRI E 400,96 7 TR L 1.81 ) .5.37 . Lke20 o b33 - 178
e "*‘v.ﬁ'?g_. Y e BT e T 166 5,18 L Thael o My, 10k.8
S EF R 2 SR B iR ke L BT 0k e 1
GaESRZE Ch e TOLgRR G o 3R T T e T T shsz e kg T8
,'\1“ [ d*.é‘f' 3 "‘.} * ’,' rJ“ff‘h" l; Trg ‘;“ " ,!}J " “ , . o - ;o ‘. . s . .

) Ay 1 W, T ' - ‘a, e : Vo, Y L U A . ; , . . L » .o P
R \.41'4"?AV cf“,é . ";%‘u."‘? :“ gf‘ {: ", ‘;‘." s : ."?1 N : P Do <. e o ’ . . ‘ A - ) o .
Do ~ ‘, RS A "" 3, NP SR T ISP | 3 y N - " : N ,
‘3‘"&, 15'.‘1"' i LS B Py :“] RN . y ‘N . s LL . - , [ 6.
RS 1560-‘157;;,“, P 0.‘9%; MESARRY \‘3\.42 L 5.56 . $l+1;99 o . $317 p $ 36.5
’a;.'\r’" Y s ¢ 8 ‘e i, " g "

: .. .« o IS AN i'":- ) 1_;, BN . , ' ) . A . )
Cogse-6dn L e e e T s 137 0 0o 5.92 4186 233 7 0
‘ (gt 00 0 L N X 4891 N L

X "
K
.
- K] - -
¢ Lot ct :
1 PR
* . \
o .' o
L] .
- -~
' LI N
K - ¢
.
\
M *
& N 1




JEUR < : ’ : ' : . J‘
g . R O TaBe 6 |
. - T H!SWORICAL‘DATA FOR EXOGENOUS VAR%ABLES (Continued)
~ EDUCATION MODEL

P

e C : ' - Opportunity Césts of Comp!iments Substitutes () ———
. Productivity Effects ~Temale . HMichigan ~ ___U.S, Unemployment Rates " °
Relative Male  Female Educ. = - Labor Force ~ Military . . "~ High School Graduatei'
p " Cohort Size Attainment Gap,‘ ‘ﬂ Partic. Rate , Inductions = All Workers = ° Age 25-34 '
Sl 15-24725¢34 25-34/35- 5@ Aga 35-4k4 000 Age 16+ Male Female
Year . _ (COHORT). (GAPF) . _(FLYRWG) - (INDUCT) - __(UNRT) . (MHURB&)A (FHUR3A);
1960 2‘/%3 2.5p.p ) 43.5% 90 »  n/a - n/a . n/a
" 1961 - 1.06 2.7 . . 43.8 ' 60 o n/a ( n/a ‘ n/a
1962 1.15 2.8 RTA 158 = .. 6.0 © bk 6.0
1963 1.21 3.2 hb.9 © Th oo . n/a n/a : n/a
1964 1.28 3.5 . 45.0 * 150, 5.5 . 3.4 6.8
1965 1.35 . 3.8 6.1 103 h.7 . 2.8 5.9
1966 - 1.40 N . 46.9 * 3ko 3.7 2.7 3.5
1967 1.41 5.6 . N -.299 - 3.6 2.3 3.8
s 1968 ¥ 1.40 5.5 - © - k8.9 265 - 3.4 1.9 h.4
1969 1.40 6.1 . 49.9 /ff/LZQZ;___ 3.1 1.5 » 4.2
& . ’ $ . . . - l . vyt
1970 1.44 7.3 S IS 156 b2 3.0 h.0
1971 1.48 8.4 ) 51.6. 27 5.8 - b.4 6.6
1972 1.44 9.6 52.0 36 6.1 k1 5.1
1973 1.39 10.7 53.3 o 5.2 3.5 5.6
1974 1.36 1.8 sh.7 0 5.3 k.o 5.3
1975 1.34" 12.2 55.8 0 9.2 9.0 10.0
1976 1.30 13.0 57.8 0 8.1 7.5 8.8
1977 1.26 15.8 - 59.6 0 ‘4.9 L 74 8.3
- Averages . ol ’ .
1960-77, 1.31 ‘ 7.2 p.p. 49.8 g 109 5.5% 413 5.9%
1960-69 1.26 ‘ k.o : 4.1 . 175 4.3 2.6 4.9
. 1970-77 1.38 1.1 54.5 27 6.5 5.3 6.7
(a) » , ‘) ( | |
8 For detailed definitions, see Table A-1.

~& ’
(b)Based on Department of Labor estimates for March of each year,.

I:R:kfot irailable for 1977, assumed to be identical to 1976.
. | ‘, 0 . . ~

[
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Table 6 details their historical valuee and some useful averages“ever the
1960-1977 data period. | -
. The price of 1nstitutzon specific higher education is determined by
taking weighted averages of tuition, room, and board for Michigan's pub11c_ahd
private'institutions from 1960 te 1976, using'enrQITments ae weigﬂts. The
price of two-year eellege is based on tuition only. Those Qeighted avekeges
.are then paired to form price reiatives between institutions‘andVaﬁse paired
with the ”price“f&?-all other goods, represented by.the Michigan conSumer price
index. Real per capita income and the relative size of various 15-24 year-old
population cohorts compafed to 25-34 year-oid cohoris-are derived from the |
econnmic model. Contemporaneous labor matket c0nd1tjons are approximated mith‘
age—specific ynemployment jates for high school graduatesﬁo while the changing
- tastes for future labor market entry is captured by older. labor force partiéipéﬁ N
tion réte&??35-44 xearéolds). Mi]itary service constraints are.measered by
Michigan-specific inductions into tge armed services,nwhile the service-related
;’ benefits are Michigan-specific veteraqé;féducational expenditures, def]ated Sy
the state cone:mer price 1ndex kaewise, other govermment subsidies are
N deftated and expressed 1n the form of average real dollars perfgtudent
recipient. The average student loan, tuition grant, and scholarship were all
utilized in the emp1r1ca} estimation-of the model. Finally, the efucational
attainment-gap between 25-34 year-olds and 3%-54 year-olds is measured by

using national data.4T

404 5. Department of Labor, Special labgr Force Report 193, March, 1977

and earlier annual reports.

41y.5S. Department of Commerce, Current Popu]at1on Report, "Educational
Atta\nment in the United States: March 1977 and 1976," Series P-20, No. 314
and garlier reports.

N




To estimate the reTationship‘between these exn]anatony variabl and
the age and sex-specific participation rates,'ig\was'necessary to maM@ several
~\\\;;~assumptions. First, this study tneafs Michigan aé‘a closgd system of higq?r
" education, with re]ative1y'sma11 gross flows af migrating'students and insigni-
ficant net ﬂows.%2 Consequentiy, Michigan's popu]ation alone was used as
the basis for‘simu1at1ng and projecting enrolliments. Second, ;}hce fhis study |
re}ieS'on a time-serjes approach using cohort data‘rather than the indiv?duai
survey data -typical of cross-section stydies, this model implicitly assumes

.'\‘

no major changes in the distribution of inteme or in-other relevant family -
AL

socio+~economic characteristics that are not explicitly treated in the model.

Third, the model does not d1st1ngu1sh c1ear]y between the investment and

consumption aspects of h1gher education, treat1ng it as a single, 1umpy

A
i

commodity. Such d1st1nct1ons, as noted above, are common to rate of retukn"
studies. Last, it is assumed that re]at1ve ava11ab1l1ty of 1nformat1on among

. prospective enrollees concerning h1gher educat1on and its a]te#ﬁat1ves has
~
not and will not undergo any dramat1c1changes. Such assumpt1ons are usual

for studies of this sort and aré dictated by the. iaék of isting data at the
:
§Teve] of detail necessary to treat ‘these potential prob?ems explicity.

‘N

The structura1 equat1ons estimated for the hwgher‘educat1on model are
found in Table 7 and again in Appendix A, Table A-2, togethek with the formal

definitions for each variable.  There are ten participation rate equa;ions,‘

4zAcco;dind to FPuckman [45], Michigan experiences a college student

voluntary outmigration rate of about 10 percent compared.to a national average |

18 percent. Recent information suggests that inmigration is less than 10
percent of total enrolment. For most institutions, excepting the University
of Michigan and Michigan State University, inmigration is probably small.
Furthermore, the small propdrtion of private schools, residency requirements
for public, two-year schools, and significart tuition subsidies and financial
aid to state residents mitigate against significant intersiate flows of -
students.
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(1)

(2)

(3)

(4)

(5)

(10?

T

ER&C

Aruitoxt provided by Eic:

RM19

RM21
RM24

RM29

RF19

RF21

RF24
RF29

RF49

. TABLE 7
STRUCTURAL EQUAT!ONS -- EDUCATION MODEL

| _ &2
29.74 + .0246299 INDUCT + 8.47270 connn; .. 777
(6 26) (5.57) (2.29) : \ S |
-8 50 + .3227 LRM19 + 0214156 INDUCT + 23 7592 couonr - .B896
(-1.08)* (I 35)* (3.55) - (3. 72) :

1.29 + .0013787 PCY + 209753 MHUR24 + .2891 RHZI 743
(0.40) ** (1.48)* (1.62)* (3 1) o

1.06 + .0200892 MVEED + 1.75 GIBILL + .00199711 PCY '.soh
(0.64)xx - (2.71) (2.45) (5.06) |

0.11  + o15798k MVEED + 0.88 GIBILL + .0002950 PCY .990
(0.25)%*  (7.03) (7.39) (3. 31) ‘ :

+ .0760137 MHUR3L
(2-26)

L. L4 (525&9 FLFRhA + 0102878 AVGSD . 871
(0.77)%«  (b.04) (3.15) "35’) o S
-18.43 + .3303 LRF19 + .5500 FLFR4k + .052205 AVGSD’ ~.958
(-5.29) (2.32) . (4.66) (1.81) '

-22.96 + .68584 FtFth + 3025336 AVGSD - 4.16720 RPRICE .979
(-6.87) (15.56% N (1.92) ( e 71)* .

b.,91 + ooohzs PCY - 6. 76612 RPRICE + 58397 GAPF .976
(2.67)  (1.37)*, (-2. hOY\ (16.67) |

4.05 + .0001831 PCY - 5. 8787 RPR!C + .295515 GAPF " ,987

o (h.76)  (1.47)% (-5.13) - 16.40) _ |
e + 105554 FHUR34
(3-94) | \\
. . ‘\\\
5 T

r;és.'

v 2-05

- 1.53
0.71

 0.120

+ 1.61

% 0.97

0.53
0.36

0.14

Standard
" Error

<

S.E.
: as a. %
Heanr of Mean
lhh.ZM 4,5%
4 Co
20.72  7.4%
10.85  6.5%
2.35 5.3
*
33.52  4.8%
2121 4.6%
- 7%5  6.9%
4,27  8.4%
\5
1.8 7.6%
"9



TABLE 7 (Contfnqed)'

//é e sy

« 9 Standard . - asag
x . ~ . | A / R™ Error - Mean of Mean
(11)  VSHARE =~ 54,37 - 17.9345 PTOB s 13.0150 RPRICE .- j .961 T2 15.72 4.6%
h ‘ - (17.88)  (-9.18) (-2.60) R |
. . t . k]
(12). BACP =  65.76 =~ 1.742h2 BTOJ - .0274628 MVEED g 992 - .82 67.66  1.2%
( o (mag) (-1.92) (178 B ; |
b
/* ’ i
@ .
2. \ '
; &
v

‘ + ) . . f y\
‘ ) Y y v
. F ‘ \

|

\ A )
fNot significant at the 95.0% level of confidence, but significant at the 90.0% level.
LS

lot significant at the 30% level of confidence.
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Five for each sex, whiclpare then subdivided into 18-19, 20-21, 22-24, 25-29,
and 30-49 year-old age cohorts. .Ordinary-least-squares\was used to gsffmate
each equation. Durbin-Watson statistics, which are not reported in Table 7,
indicafe, withéutlexceptidn, that no s%gnificaﬁ; autocorre]afioh exists,

>

suggesting stCongly that theegmall ﬁneipiained érrors, which range from‘fpur
to eight percent, are due to random variation over time, ‘probably associated
with expganatpry variables whiéhhanfffgﬁ onjimpacts on participaﬁidn but
“are not included in‘tﬁe modé} séécif cation.
| Re1a£ive price (RPRICE)'and incomé (PCY) variables were used initially
as rggressors in each of the fen'agé—and,sex—specific re]ationships: Mije
participation waé, witho&t exception, u;re]ated to relative price changes_ and
§ only non-traditional male studénts*(@MEQ, RMA9) were sensitive té real income
trends. Older fema1e§ (RF24;I§F29f RF34),lhowever, appear to be much more |
responsive to prjgé stimuli andzalsé exhibft significant, a1though less d}amatic
~income responses: Young female partiéipants (RF19, RF21), like young ﬁa}es}
‘exhiﬁit 1hcome and price ela;ticitieé which are not significantly different
‘” from zero. In'thdse cases Qhen income 6r price qoefficiénts are significantly
different from:zéro; the demand responsé is inelastic and in the EXpected.
.k direction.®3 e n' R L
. Direct subsidies to higher edufaﬁion participaﬁiﬁn have the effect of »
cha;ging the relationship between relative pr%ces for education and other
goods. Again, traditiona]lméle participatioﬁ (RM19, RM21, RM24) showed noh
~significant relationships Eo the availability of loan, scholarship, or tuitidn

subsidies provided by the State. On the other hand, the averade real scholar-

% § ,
ship award (AVGSD) and the average real student loan were both highly related = %

-

- = - D

43Participati£ﬁ and réJative price increases are negatively related, as
expected, while real income and participation exhibit the-expected positive
relationship. Other studies have concluded that higher qducation is highly
price inelastic [14,28]. This inelasticity is undoubtedly due, in part, to ‘the
fact that the tuition, room and board often represent-but a smal} portion of
the market clearing price for the highly subsidized merit‘goad”;; higher education.
Q . R o
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to partiéipation in the traditional female coﬁbrts, a1thdugh only the
~ former was used in the structura1(equations because of multicg1tineartty.
- These results suggestca commonly accepted conclusion -- that habit persistence
by young males is stronger than»among young females with respect to aéquiring '
formal education, making males 1es§ responsive to changes in income or out-
.of -pocket costs. This is due largely, one would suspett, to the htstorjtally
high level of labor force participation among men rgﬁative to women,‘reflecting '
their traditional roles‘in society. Veterans benefits (MVEED,'GiBILL), on
the other hand, are‘higﬁly related to participation among noh-traditional
‘ ma1e.students, reflecting the large number of post-Korean and ppst-Vietnam‘
'veterans who have populated .our campuses, especially junior/cofieges, dufing

» : | L
the 1970 S. i /{{ . | -

" Growing educagaonal participation among traditional female cohorts

parallels the drgéat1c thange in tastes among women for market rather than s

household work §fas women secure formal credent1a15 in anticipation of labor

force entry. #Their demand for higher education, then, is derived from the

change in tfstes for a complimentary good, labor market participation. Thus,

it is no gurprise that traditional female educational participation-raigs _

F

were hig ty and positively related to Jabor force participation rates for
o]de;g?éma}es (FLFR44), which was used as a proxy for the changing tastes

‘rket work on the part of women in all age cohorts. In all equations,

4
‘

morgover, unemployment rates by age cohort, specific to high school

for

‘graduates and to college graduates, were in an attempt to capture the '

impact of contemporary labor market conditions an alternative or substitute
for college-going. The unemployment rate for high school graduates (MHUR34,
FHUR34) was significantly and positively related to participation for both

/// .~ males and females over thirty years of age. In'all other cases but one (RM24),
53 | =
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the unemployment rate variables were either insignificant or entered with
the wrong sign.44

It remained to find significant exp1anatory veriab1e§.for young male

and older fema?e cohorts which were not purely price. 1nceme. or opportunity i

cost variables. It is comxenly accepted that young males "escaped“ from
" conscription dur1ng the Vietnam War in part by{enroll1ng in college, and
inductions of Michigan males {INDUCT) are, indeed; highly related to the
bulge in traditional mele parficipatibn ffom 1965?to 1971. - The rather
dramatic impact of the demograph1c twist associated with the baby boom also
may have ‘played a meaningfu] rele in determin1ng trad1t1onal ma1e partici-
- pation. Econom1cs, in genera], and rate of return stydies, in part1cu1ar,
suggest that a larger e%hber of intra-cohort cempet1tors will 1owerJ;he
rate of return tovhigher education. However, as ind1vidua1s young males
-w111A§ee the atta1nment of more formal schooling as bcth a way to out-compete .
o} at least keep up with their fellow cohort members and as a means to delay
_entry into a cfowged segment of the 1ebor'market.* During ;he late 1960's
and early 1970's, the size of the 15-24 year-old cohort 15 Michigan peaked .
relative to the number of 25-34 year- olds, becoming negf?; fifty percent
. .h1gher due to the baby boom. Historically, those twd cahorts have been
) - roughly equa]ﬂin_size. During the remainder of}the centdfy, however, tﬁe
¥5l24 year-old cohort wi1llactua11y become smaller than its older counterpért
due to the baby bust of the Tast two decades. The re?ative size of theses
two cohorts (COHORT) was a s1gn1f1cant exp]anatory var1ab1e for young

A3

male participation rates,. a]though not for young females, who have not

441t s expected that rmswng unemployment ‘for high school graduates /
in the same age cohort would tend to increase participation (positive sign),
ceteris paribus, and that rising unemployment among college graduates
would mitigate against participation’ (negat1v% s1gn)

el

\
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" was not significantly related to the non-traditional male participation rates..

é&gerxenced wxdespread intra- cohort competitign in the labar market to date.

Next, in an attempt to explain non- tr,d1t1ona1 female student enro]lment

patterns, this study employed educational attainment gap varxables (GAPF)

to measure the differential between o]der and’younger segments- of the , o
p&EET§§$pn. Assuming thewgsuat direct- relationship between formal educatien '
and market.productiyify,;gp in¢reasing demand for labor force paftiéipétion

among all fema1ercohorts_sbodid creége a derived ‘demand for.ﬁigher(educatibn

in the o]der; less we14~éducéted cohorts. Thus, the educational attaivment |
gap variable repfesents the pencéptionséf_higher préductivitx by the older " . %
female participant who either iqtends to reenter the labor force, upgradé

-he? occupatién, or compéte directly with younger feméles as;a %ew enffant,

While occypationa] upgrading is also presen£~among méles (the other twé motives
are not common), the corresponding male educgtional attainmeﬁt‘gap.yariableQ

' 1
One suspects that older males, in aggregate, rely more on on—theéjob
experience for Gpgrading than on formal education, and that the par;icipatiénr'-
rates for older ﬁales{fyhich have traditionally, been highér than the\comparaple

«female ratés; have reflected ongoing caneer switching and occupationa%'yp?
gradjng among males since,we}T}beféye the dgta period. |

Lést‘ the 20-21 -year-o0ld participation fate equatiéns for both sgxes

contain the lagged participation rate for 18-19 year olds, the purpose of
which is to capture the carryover enrolment assoc1ated with the attendazce«ﬁ
pattexns for the four-year,,bacc;Iaureate degree. This is né;essary because
the cohorts involved are only two yeérs in length. Bécause of a shortage -
of degrees of freedom, however, other 1agged relat10nsh1ps were not attempéed

J
except for the possible carryover, 1nt0 22- ear-old cohorts associated

A

\ ‘e . . . e °
with educat1ona1 deepening ang lower course loads. This 15&519n1f1cant only

»
+

. \ . ' R
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TABLE 8

PROJECTION ASSUMPTIONS FOR EXOGENOUS VARTABLES

EDUCATION MODEL

Aggregate Per

Capita Income
©

Average
SchoTlarship

.
'Veteréﬁz

- T

‘ ' | : 1977

Abbreviation :' Remarks Actual
! BN

RPRICE : Will tuition room 0.98
and board rise faster or slow~
er than the general price ,
level? —

PTOB : Will public tuition, 1.63
room and board ri%e or fall ‘
relative to private colleges?

BTOJ : Will junior and . 5.17
community college tuition rise
relative to baccalaureate?

PCY : Depepds on state $5452
economic and demographic
cundit?ons
AVGSD : Will the legisla- $439
ture maintain the real value
of the state scholarship
award?

MVEED : Current law termi- S7T7M

nates all~benefits by 1988
(1989-2000%0)

+%

?

Alternative Projection Agsuhptions, 1978-2000

(a)

(b)

Optimistic

Decline to 0.85
by 2000

Hold constaht '
at 1.63 ‘

1

Deeline to 4.50
in 1985, then to
L.00 by 2000

Base Pessimistic

Increase‘to 1.10
by 2000

Hold é#onstant
at 0.98

Decline to 1.50
in 1985, then to
1.33 by 2000

Decline to 1.50
in 1985, hold
constant there-
after

Decline to 4.50
in 1985, hold
-constant there-

Hold constant at
5.17

- after o
-

Determined in economic model, value depends on projec-
tion assumptlons for economic growth, birth rates, and

relative fuel prices.

Hold constant at

439

Slower decline
based on flixed

pool of potential

users

&

Decline to 220
by 2000

Decline to 4OO by
1985, hold con-
stant thereafter

Decline based on Faster decline
npost-Korean

experience

o
.



.j\\‘f-~\\\‘ | TABLE 8 (Continued) ‘ (a)

PROJECT!ON ASSUMPTIONS FOR EXOGENOUS VARIABLES

EDUCATION MODEL R
’ . . -
: Productnvgty B ! . Alternative Projection Assumptions, 1978-2000(b)
- Effects Abbreviation : Remarks Actnal Optimistic | Base Pessimistic
. Relative Male COHORT : The baby boom/bust 1.26 Do not allow to Do not allow to Allow to' fall
X Cokort Size . causes ratio to peak in 1971 ' fall b?low fall b?low to pr?jected \
15-24/25-34 and to fall through most “1.10(c ~ taole level lc
- of the rest of the century ' ~ )
Gap In Female GAPF: The highly-educated’ . 15.8p.p. 1980: 17p.p. : 16p.p. ‘ 1hp.p.
Educational baby boom first reaches 35 X 1985: 16 14 12
Attalinment years of age in 1982 and is 1990: 13 11 ' 7
25-34/35-54 completely over 35 by 1996. - 1995: .10 . 8 5
. ) _ 2000: 8 ' 6 5
Opp,'ortunity~ ‘ ‘ ' \
8 COsts ‘ ,
0 ’ - . . .

- Female Labor FLFRUYL : Based on Department 54.5% There are no alternative projections, see Table.l
Force Particl- of Labor estimates ¢ for labor force participation rate projections
pation Rate, /;f .

Age 35-44 , : S _
Military h INDUCT s 0 0 . -0 0
inductions ' A , " o
Male/Female MHUR34/ FHUR3AL - ] 7.13 < Value determined in economic model, based on -three
High,School ~ ' 8. alternative interpretations of the vecent relationship
Unemployment . . begween high school graduate experience ang the
* Rates, 25-34 ‘ _ ~ aggregate oyment rate
: : : &>
SR '(a)Seé Table' 6 for historical datd and Table A-1 for detailed definitionf of each;@riable
b ) R & .
(b)A!ternatives are classified as Optimistic base or pessimistic according‘(c their impact on public, h -yr
enrollments. 2 -
. ) w , -,
: . o ¢ W
(C)Value determined in economic model, e.g., benchmark projection~yele%65 i985(0.95), 1990(0.90), 1995(0.91),

[}g;:ooo(t .03).
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economic model}, the alternative assumptions are‘classified into one of
three cate§ories -- opti@jstic,‘base, or pessimistic. These characteri-

* zations bertaid‘to the 1ikely impact of any gjven assumbtion alternétﬁvé
on public fohrfyear enrollments, which comprised at least one-half of

Michigan's higher education enroliment throughout the data period. ' For -
; 1 "

example, the first exogenous variable is RPRIEE, the price relafive
between baccalaureate tuition, room, and hoard and all other goods. Its
value was 0.98 in 1977, after reaching a high of 1.03 in 1972. A steady
de&‘ﬁne of that relativerver the projection period t_d a value of, 0.85
in the year 2000 is viewed to be optimistic. A decline iﬁ thg re]atiyé

’ means that the pr1ce of higher educat1on is progected to rise a bit mere

/

A\l |
S sloyly than the cost of living. Alt rnately, a rise in the price relative .f
o g ) ' ;

. was. considered t& b&pessimistic, whi the steady-state, .that is holqlggy-

1

RPRICE gonstant, was judged to be a reasonable'compromfse or base assump-
‘tion. It shoula‘be noted thaj any assumption may be made about these
variables in the mode ] methodology, not just the three chosen for the

projections reported in this study. .
| ~ . g . »
While Table '8 details the alternative assumptions concerning each

exogenous variable, several deserve additienal comment. First, it is the

author's best guess that two—year college’ costs will rise faster than

L4

. ‘ .
baccalaureate costs during the remainder of the century due to more

‘ \
severe funding pressures among other causes. Therefore, only the pessi-

R

.
mistic assumption forecasts a*steady-state for that price relative (BT0J).

¢
\

For the same reason, the study anticipates some decline in the real value
of st?té sub51dxbs to h1gher educat1on (AVGSD) thus‘ only the opt1mtsttg

, asﬁumptxon is a ‘steady-state. The author xtronqu suspegts that the.,
w

enrollmpnt inducing intra-cohort LGﬁp&t]txon created by the baby boom Ls

S : . 59
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asymmetrical,.thus, hwqher edutatxon part)cxpatxon of young males should

\
not fall off as the number of 15-24 year- 01!! shr1nks to below the nuﬁEer

of 25-34-year-olds in the years to come. For all but the pessimistic-

: \
assumption, therefore, the relative cohort size vqriab]e {COHORT ). is _pot

4 “

adlowed to fall below 1.1df, well above its projected value for the 1980's

ané\1990‘s. *bast, the evidence available supports a dramatic closing

g

of the higher education attainment gap aé_thé highly-educated baby boom

reaches the older cohorts. B8y the year f996, the entire baby boom will be

[

N . & . , T . .
over thirty-five. Consequently, unless we experience another surge in

_ traditional student participation equal to or greater than that of the

sixties and seventfes, the gap musg close. It seems highly improbable,
therefore, that the non-traditional student of the futute will be seeking
higher education in the proport{éhé currently experienced.

The enrollment pfojections which result from the combined economic®and
enrol lment models are summarized in Table 9. The first four columns of
that table hold mediumgeconomic projeétion.assumptions constant but vary
the educational assdmptions. The table presents prbjecth; lues for
the dqqregaﬁe participation rate, total enrollment in higher e?&%&tion,
public four-year enro]lment‘ and public two-year enrollment for 197;"§nd'
at five-year intervals from 1980 to 2000. The;year'ggé value ét which
each variable reaches a minimum is also presented, together with the -
max imum percentage decline from 1977 associated with éhat low point.

The impa@t of altornatiVo setls of edutdrinn proje;tion asqumptions,
a5 supmarized in Table 9, begins to nako 5ub;§anf1a3 differences in enroll-

L &
ment Tevels by 1985, dna thuxv dlffvrgnfos tenc\ta tetnmo more exaggerated

in the 1990's. Without exception, m\nxﬁums occur.in the mid to late 1990's.

\

IV is instructive to see what occurs if qge- and sex-specific part;cxpat/gﬁ

1

-
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TABLE 9 (a)
HlCHlGAN ENROLLHENT PROJECTIONS THROUGH 2000
(October Headcourit in Thousands) ;

‘Pessimistic \]

Aggregate Medium Economic Growth Assumptions . Base Educatjon Assumptions
Participation - conSta"fb) Education As$uTg;ions {d) Low "edifm High Educ. Assump.
Rate 1977 P/R Optimistic Base' Pessimistic PG Growth Growth Growth Low Growth
" 1977 12.5% 12.5% 12.53 12.5% 12.5% 12.5% 12.5% 12.5% 12.5%
1980 12.0 12.3 12.0 11 12.0 * 12.0- . 12.0 12,0 11.6
1985 1.1, . 11.5 11.0 10. 11.0 10.9° 11.0 11.0 10.3
1990 10.4 10.5 '10.0 8.9 9.9 9.9 10.0 10.1 8.8
1935 - 9.7 9.6 9.0 8.0 8.9 . 8.9 9.0 9.2 7.9 .
2000 10.0 9.7 9.1 8.4 8.7 8.9 9.1 9.2 8.2
- Total }
Enroliment ’ . PR
1977 505 505 505 505 505 505 505 505 505
; 1980 508 519 506 490 506 505 506 507 . 490
™ 1985 492 516 493 462 . 489 LB88 493 498 458
— 1990 431 Lag 473° 421 k62 L62 L73 488 41y
1895 468 k63 433 . 384 Loz 413 433 L6o 366
2000 479 469 435 403 383 406 L35 477 375°
Low(Yr) 468(95) 460(97) fc28(97) 38‘4(95) '383(00) Lo3(98)  428(97) - 459(96) 365(96)
) Percent Change - 1% - 9% -15% -243 ° 24 -20% -152 - 9% -28%
- Public \\\\\N‘ f/// BN
four-Year . o , - : \\%
Enrolliment ! . |
1977 242 242 242 242 242 v2kz o 240 ey s 242 242
. 1980 243 253 247 239 247 247 N 247 248 238
., 1985 238 254 239 222 238 238 239 242 220
* 1990 235 247 230 200 224 225 30 37 195
1585 224 228 }209 180 196 200 - 9 122 172
2000 229 230 J210 187 184 196 210 229 175
Low(Yr) 224(95) 226(97)  207(97) 180(35)  184(00)’ - 195(38)  207(37)  221(36) 171(96) -
Percent Change- - 7% - R -153 -263% 243 -192 -15% - %1 -292 .
LY N A
: ®
<& ~
4 -~
f ?2¢




. \
= .
* '
8 .
b4 i
TABLE 9
€ MicHIGAN ENROLLMENT PROJECTIONS (Continued) : “
. .
- Public Medium Economic Growth Assufiptions Base Educatlon Assumptions 5;ssimis:ic
' Two-Ye;r Cons:ant ) Education Aizymp:ions (d) Low MLd‘UT ) High Educ. As§ump.
Enrol lment 1977 P/R b Optimistic Basc Pessimistic ZPG Growth Growth Growth Low Grouwth
1977 201 201 201 201 201 201 , 201 201 201
" 19%0 202 . 200 192 187 191 191 192 192 127
1585 197 195 181 175 180 179 181 183 173
1990 . 195 186 T b £ 159 170 170 174 180 155
1995 " 186 171 160 145 51 152 160 i 137
2000 . 150 . 172 162 151 143 150 162 177 140
Low(Yr) 186(95) 170(96)  159(97) x&s(ss) 143(00)  149(98)  159(97) m(sg) . mgg%)
Percent Change . - 7% -15% -213% -283 -293 -2523 -21% -?5 .-
-
¥ & f L}
‘o
N
. (a)Based on simultaneous simulation of the Michigan economic and educdtjon models, under varying sets of assump-
tions about the bchavior of their respective exogenous variables from 1978 to ¥000. See VTablee 1 and Table 8 for
getails about the projection.assumptions for economics and education, respectively.
( )This assumption holds the projected 1977 age-sex specific participatioﬁ\rates constant through the year 2000,
‘thus by-passing the cducation model. .
,z | |
((‘)er "henchuma k' projection is the medium economic growth/base education‘projc‘ction which is repeated here for
purposes of comparison. ' '
?
4
(L)The “so~called” ZPG projection assumes low economic growth, low births, and a three(3) percent per year growth
0O- in relative fuel prices after 1985 -~ causing population to peak at 9.7 million In 1993 and decline thereafter
. '
e
A |
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rates are held constant at their 1977 levels throughout the projection
period; in other words, the educational model is unplugged. The enrollments
that result are shown in column one of Table 9. With participation rates
constant, enrollments experience a steady-state through the early 1980's
and then begin to fall. The maximum decline is seven percent, with aggregate
enrollment falling by some §7,000 students from 505,000 in 1977 to a low
I of 468,000 in 1995. This points out rather dramatica11; that in the
absence éf any éhange in cohort participation patterns, the changing demo-
graphic mix of Michigan's population, as predicted by medium economic
growth ass%mptions, will evehtualiy result in distinct, although moderate,
declines in the demand for higher education. It would take an gverage
improvement in participation rates of up ‘to seven percent to maintain a -~
steady-state over the projection period. This increase in participation,
should it oqégr,'would not generate any meaningful increases in the numbers
of students in Michigan's colleges and universities beyond levels experienced
in the late 1970's and early 1980°s. |
When the enro!]meptf%ode1 is allowed to function, individual partfci—
pation rates and insffkutioha? shares change over the projectiom period.
As a ggnera? ryle und;r all three projection scenarios, traditjonal—age
male participation rates tend to fall slightly at first and then maintain
a steady-state, while non-traditonal males under thirty fg;d to increase
their participation. Male participation rates gyer thirty also fall at
first but then pick up a bit in the latter part of the century. Traditional
female partici >at1on rates tend to increase stead1}y during the projection
period mainly due to cont:nJ/d increases zn taste for labor force partici-

pation. Nefi-traditional female rates on the other hand tend to fall over

‘. . ' - .
the projection period as the educational attainment gap closes, slowly at
\,\ N
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first and then more rapidly later on. The net effect of these trends is
for the number of female students to first equal and then exceed male

students in'ﬁggregate, falling back to equality or below by the end of the

century. These general trends are either augmented or dﬁmpenéd,‘dependihg

on the particulat set of education projection assumptions in queétion.
Looking at the impact of changing participation rates on,enrol3ments, i

holding econom{c conditions constant (Table 9, éolumns 2-4)., -maximum

> declines in-total enrollment range from nine percent under optimistic }

assumptions to twenty-four percent under the pessimistic scenario,iwith

base assumptions generating a fifteen percent aécline. If one ‘holds base

education assumpt&fﬁs constant, but varies economic conditions (cotumns 5-8),
- A . N & , . . N

~

enro}lments are quite similar through 1985,.eyiéencihg only small declines.

The cumulative impact of different economic conditions bégﬁns to take-its

. \)'

tol1, however, and by.the late 1990's, the maximum-declipe’ ranges from . .. .
{ . . . ‘ . : o
nine percent under high economic growth conditions tp”twenty per;%pt’forr

-

low growth. The.even more pessimistic ZPG assumpt%ods»woqu'producefan «»
eventual enrollment decline of twenty;four percent, under_ba;e eduéation
projection assumptions: If Tow ecanpmic‘growth and pessimistic education
assumptions are combined {column §), total, énro11ment falls as much as

’ twenty—eig§; percent over the 1977-2000 pefiod. ‘Without exception, pubi?c
two-year enrollments exhibit larger proportional declines than publjc four-
year enrollments, afthough the pattern of enrol Iment change through time is.
quite similar.

[t should be reca%led from the discussion abéve that "the -197# enrollment

figures and the Succeediné prﬁjections'contain two-year co&1ege heaacount
enrolIment that has been recently excluded from the state's offic?él definitign.

j
Thus, therg is an upward bias in the two-year projections unless one wishes 2
)

¢ ;
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to count so-called "Teisure time" enrollment. Moreover, the structurgt
. < -t
equations in the education model are not disaggregated by race. Presently,

~non-white participation rates are notably lower than those for whites. The

\hxmgdium economic projections estimate that tHe non-white préportion of
Mgchiganfs 18-49 year-old population_wi]1 rfseifrom'12:5 pergent in 1927 to
14.7 percent in 2000. Unless the gap bet?een white.and non-white éarticipa~

tion closes rapidly, the rising ﬁon—white share of popu1at%on suggests that
all the projections-ére biased upward to&a small extent.

[t is the author S 1nc11nat1on to accept prOJect1on assumptions which
are at or. below the medium/base scenarios as be1ng ‘most likely" for the
rgma1nder of the century.45 Consequently, thws study would suggest that

we in Michigan should expéct a virtual steady—stdte in enrol]ﬁbnts thrﬂugh
the early 1980' s, fo]?owed by slow and then more rap1d dec?xnes through

the mid-1990's, rangxng, at a mdxxmum to from 1 percent to 20 percent of )
present enroliment. The projechQQ results in TabY?jB suggest that, if -
the mediQm economic growth and base éaucation aSéﬁ&étionS’are @orrect,
baccalaureate enrollments may fall by as much as 30, OOO %tudents by the
mid-1990"'s, ‘while junior to??oqe% w11} experienge up to & 40 OOO stydent
detliﬁe. This "most 1:ke%y resul t, of course, deryvegéfrom tge‘aplntonSf
.af the author. A sa¥ie;t¥fé@tuhe of the methodelogy developed here is that
N | .

projections can be obtained using a wide array of alternative assumptions

about the model's exogenous variahles, designed to'suit the expectations

-

of the model user. , ™ : -

451t should be recalled that the medium economic assumptions
reflect national growth rate estimates which are consistent with current
predictions of various federal agencies and with historically-experienced
trends {(see Table 1). ‘
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Forecasting the Jfuture is, of course, an imperfect science at best.

The usefulness of any foréceét‘depends critically upon the answers to

" CONCLUSION . PR

two questions. First, to what extent does the forecasttn@ HbdeT in question ~

LN
capture the mean1ngfu1 and relatively stable causal relatlonshfbs which

under11e the human behavior being,modeled? Second, granted a satisfactory -«
‘ /

answer.to the first question, how reasonable are the projeetion assh'ptions
about”the exogenous variables in the model? I't is the.author‘sihepe that
this study provides better, although certainly less than perfect, answers

than have ex1Sted heretofore. * g ' ' A

-
-----
Tom

&

some tentat1ve 1mp11cat10ns of those trendé, it 1s 1mperat1ve to character1ze

i

the danger of acc@ng. them a§ inevitable. No research effort,can dupﬁcate
. . : ] .
the comg1exitites of real world behavior or anticipate fully the unexpected.

Conseqtfnt1y, the usual caveat app11es -- those factors wh1ch have and w111

“influence enrellment but are not exp11c1t1y treated by the study are

4

1mp11c1t1y assumed to remain constant. For example, this work neither antici-

-

pates substantial new programs for higher education nor any dramatie changes.

in the nature of public funging. The e§r011ment trends predicted here could
be partially Pffset by new/and‘mbre attractéve services. Equally ae yell,
they could be mandated or,“jndeed, exacerbated by reductions in funding, were
those *reductions to accur,before, rather than after, the fact. In the end,
therefore, it is the response of the "higher education_system“ te its own
expectations about the futuce whjch will, in pert, determine what is to

come. . . . “'<. . .

If the crystal ball employed here.is less than opaque, this study

.éuégests several important changes for higher education in Michigan in the

\ - 66
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'noﬁ addressed by this nﬁﬁearch.

future: The planning and‘policy~making enviroqmenf promises to be onéAof
steady-state‘or decline, rather than growth. The two-year college -- the
phenom of the sixties and seventies -- will experience enrollment pressufell
which may exceed that faced by the four-year schools. Intra-state relocation
patternslof popuiation will play a significant role in dete}mining which
spec1 ic) two- -year institutions will be stable and which will decTine At

Y

this moment in time, the p0551b1]1ty of major d1sturbances in fund1ng sources

for community educat1on simply augments uncertainty. Bacca]au;zate institu- |

tions also-face eventual, although perhaps less precipitous, héadcount

dec1inesl although changing institutional shares could create serious

—

v~ problems for some-institutions-and ‘1ittle-or no proebiem-for others, .

The model projections strongly sugges£ that the State make no
s%gnifiéant additional investments in capacity, except in support of either
unique, new programs or exigting programs_in extremely short‘supply. In
either case, sufficient excess demand should be clearly in'evidence.
Mpreover, many institutions should antic?pate eventual decline in overall
staffiﬁg and the need to‘begin the arduous task cf.rea¥iocationg resotfrces
internally to meet the ever-changing mix in student demand fof academic and
profeséiona? skngs. Those four-year institutions whose "bread and butter”
is the traditional-age undergréduate would seem to face the most uncertainty.
Those institutions which are not located in densexylpopu1a£ed“areés would
appear, on the‘surface, to be at a disadvantage with respect tbd fhe changing
deﬁographicﬁmix of students. The Seve#ity of any enrollment decline.for

& given institution depends, however, on the myriad of other factors which

influence the ebb and flow of inter-school patterns’ of enroliment and are

é .

L&

' ﬁ! lInﬂéUm, this study concludes that the post-war growth trend for )

s ) 67 ’(){ i
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higher educatiop in Michigan is.virtually over. That path ‘should level
out and-'then fall off during the next two decades. Should a significant

ned baby boom develop, higher education will have sufficient lead time to

'y
erect any necessary post-2000 capacity. - L ,
A
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@5 TABLE A-1  ~
' DEFINITION OF VARIABLES
5 {in alphabetical order)

Type of Var%abl; )

< e- The type of economic or demographic variable being measured is often
N ndicated in ‘the structural equations by a one or two letter prefix as
) follows: - ) B
' Dxxx . indicates that the variable whose abbreviation follows
is a first difference (change in the variable from the
preceeding year). . : \
? .
- - Exxx indicates endogenous regional ehplbyment by industry,
\ annual average of monthly estimates ?f number of per-.
A sons ‘employed. \ : ‘
\
- ~ Lxxx indicates that the variable whose abbreviation follows’
o IR is lagged by one year. -
\ . ® .
SHxxx indicates exogenous U.S. value 6f shipments by industry
, in millions of constant.1972 dollars.
Yxix ©  indTcates endogenous redional income by industry of
origin in thousands of constant 1972 dollars. ‘
“ Note: No other variables hegin with-the above letters.
. \ : ‘
Industries {
Y The incomé, employment, and” shipments variables are disaggregated
by Industry as follows (in alphabetjical order): :
. ' s
CHEM Chemicals and related industries (S1C 28)
CONST Construction (SIC 15-17) .
. ' L |
L EXP ,JgAggregate of the export industries¥®
FABM § Fabricated metals (SIC 34)
FIRE ; Finance, insurance, and real estate (s1C 60-69)
S . BN
. FURN BI' Furniture and fixtures (SIC 26)
"
' LOSR Aggregate of the private local-service industries#*
MACH. * Machinery, except electrical (sic 35)
_ MV Motor vehicles and pargs (SIC 371)
i N )
NMFG nggreéate of the non-manufacturing industries
P * s .
[ O . 7 O

100




.
OMFG . cher non-export manufacﬁuring‘industr{es**-
PRIM Prihary metals (SIC 33) |
PUB Govérnﬁent~-federal, gtéte, and local . "‘j A,#
3. RT Reta!{ trade (SIC 52-59)‘- - B}
RUBR Rubber and plastic éroducts Cilc 30) ' p
. SERV‘\ Services (S1C 70-88) | ‘ -
TeuT Transportation, communication, and.utilities (Slé‘kO*AS) )
TOT Aégregate ofgkll industries, publiﬁ and prlva;e* ‘\
LT Wholesale trade (SIC 50-51) ’

*

\ y
*EXP = MV + MACH + PRIM + FABM + CHEM + RUBR + FURN
NMFG™ CONST + TCUT + WT + RT + FIRE + SERV
LOSR = OMFG + NMFG .
TOT == EXP + LOSR ¢ PUB _
**|ncludes, electrical machinery (SIC 36), other dgrables
N (32, 38, 39), food (20), textiles {22), apparel (23),
. lumber and wood products (24), petroleum (29), and other
_non-durafles (21,31)

Endogenous Variables-Economic Model

‘ in addition to the industry-specific employmeht and idcdme variables
defined above, the following variables are endogenously determined in

the economic model: , .
.FORCE Aggregate labor force aged 16 and'over, annuél average
of monthly estimates. | Co
MIGNW Net non-white migration (calendar ye;r)
+ MIGW ‘ Net white migration (calendar year)

h

NATINC Aggregate midyear population due to natural increagé
alone. This variable is determined in the ‘population
simulation routine by applying age- race- and sex-
specificibirth and survival rates to the prior year's
population matrix e

+ L -NETMIG Net aggregate msgrat:on (midyear ta midyear) determined

S by assumigg.calendar year migration is symmetrical with
respect to time (see equation (43), Table A-2) -

Q | | A | I(/f ' Qx\\\_i,“
‘ ’ ) . N o ) / (/




NWP Non-white percentage of the aggregate midyear
population - .
, PCY Per capita real income (YTOT/POP) in constant 1972
. ) , dollafs ¢
e POP Aggregate midyear population (see equation (44),
‘ Table A-2) )
POPij- Element of the populatvOn matrix, the aggregate of which
i$ the variable POP. The matrix is 4 X 86, where i are '

the four race-sex categories and j are 86 age categories

from 0 to 85 + (see RFORCEI-i below)

RUNR Relative unemployment rate (ratio of Michigan/U,S.
average, annual aggregate unemployment rates: U.S.

Department of Labor data) . ? . ‘&*
* UNEMPR Number of unemployed persons (see equation (47) Able A-2)

’ .
UNRMI-  Michigan unemployment rate, annual average of monthly
estimates of aggregate unemptoymenf\?ate

Exegeno!E.Variables--ECOnomic Model

These variab]es are undeglined in the structural equations for ease
A of identification (see TableA-2. In addition to the industry-specific
' shipments variagbles (SHxxx) defined above, the ﬁollownng variables are also
determined outside the economic model:

Cé!S!S A dummy variable representing '‘crisis'' associated with
‘ the 197475 oil embargo, and the attendant temporary shfft
in demand (1974-75 = 1). -

-

EFARM Agricultural employment in Michigan
EOTHER Domestic and mining employment in Michigan
Labor ‘force participation rate by race-sex category . 4

N WM(1), WF(2), NWM(3), NWF(4) and by age
) J = 16, 17,---- B4, 85 4] ' :

'RFORCE

RFUEL Relative fuel prices (ratio of average annual whote-
sale price index for fuel products ardd the GNP deflator,
1967 and 1973 = 100)

RIOT - .. A dummy varjable representing the impact of the 1967 and
' 1968 Detroit rjot experiences on net whitemigration

(1967-68 = 1)

STONC - South to North Central net black Migretnen (calendar
year). Derived from estimates of the Census Bureau,
Current Population Reports, Series P-20
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~
‘ UAW A dummy variable repfesenting years in which there
. were significant work stoppages in the automobile

Industry (1961, 64, 67, 70 = 1)

. UNRUS" U.S. unemployment rate,-annual average of monthly
estimates' of aggregate unemploymeqf rate

Endogenous Variables - Education Model

. . . ~Ny
4 RM19 Higher education participation rate for males, ages
: 18-19. Computed by dividing 16-13 year-old enrollees
By the 18-19 year old male populaticn

“*  RF19 Higher educatPon participation rate for females, ages
18-19. Computed in the same fashion as RM19 above.

The remaining endogenous variables are similar to the above except for
' the age groups used to compute the participation rates. The remaining .
! variables are RM21, RM24, RM29, RM49, and RF21, RF2A RF29, and RF49. The
age group ‘for these maie-\and fema!e- especific parttclpatfon rates arée:

. # L
i ' - -+ 7 21 = ages 20-21, inclusive
' , ‘ o : 24 = ages 22-2k4, inclusive
K 29 = ages 25-29, inclusive
LT 49 = ages 30-49, inclusive

£ xogenous Variables - Education Model
Sy -
- AVGSD Real, average, higher education scholarship award in

, Michigan, in constant 1367 dallars (deflated by .
"Michigan's consumer price index)

BTOJ Ratio of the average 'price'* of public baccalaureate

’ to junior college education in Michigan. Based on in-
dices of fulltime student costs (tuition, room, and
board) at Michigan's fifteen four-year public institu-
tions, and at twenty-nine public junior and community
colleges (tuition only), weighted by enrollment.

p ' COHORT Ratio of the number of 15-24 year old persons in the
Michigan population relatxve to the number of 25-34
year old persons.

b

v FHUR34 Unemployment rate for females(males), aged 25-34, who

(MH§R3L) have completed hiqh school but not attended college

FLFRAL U.S. labor force part:ctpaticn rate for females, aged
35-4k4, .

GAPF - Difference or ''gap" befweé the U.S, éﬁqcatjonal attain-
ment of females, aged 25-3%,.to females aded 35=54,
‘Educational attainment is measured by the percentage

. ) ~ ‘
Q ) ) . . 73

Iyo



3

GIBILL

INDUCT

MHUR24

" MHUR34

. MVEED

PCY

PTOB

RPRICE:

Population Reports, Series P- 20) ’

* 4 , ..
" . . -

of females in each cohort who had completed one or more
years of college (based on Census Bureau data, Current

A dummy variable representing the Impact of the- legls— :
lative termination of interwar weteran's eligibility"

. for G.1. Bill benefits as of May 31, 1976 (1974~ zs = 1)

Number of Michigan residents Inducted info the arnnd
services (exc!udes voluntary en]!stments)

Unemplé?ﬁent rate for males, aged 20-24, who have

‘completed high school but not attended college.

-

See FHUR3hY ' , .
« |

‘ | . i
Real education expenditures on Michigan veterans, ex-
pressed In constant 1967 dollars (deflated by Michigan's
consumer price index) |
Per caplta real income in constant 1972 dollars, as
determined in the economic model

Ratio of the average "brlce" of a pri#ate Eigher
education as ccmpared to a public, baccalaureate

- education.’ Based on indices of fulltime student

costs (tuition, room, and board) iat Michigan's
fifteen, four-year, public institution’s and a
selected sample of Michigan's private, four-year
institutions, weighted by enrollment. .

. { .

Ratio of the average '‘price" of a puplic baccalaureate
education in Michigan to the average price of consumer .
goods (1967 = 100). Based on an index of fulltime
student costs (tuition, room,*and board) at Michigan's
fifteen four-year public Instituions and the Michigan
consumer price index.
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- - TABLE A-2 .
-, STRUCTURAL EQUATIONS -~ ECONOMIC MODEL |
o~ g - ‘ ; © 9 Standard ~ :° as a7k
' ' , < .. . R” Error of Mean
1) YW . 1&92230 + 151.312 SHMV - 1884190 CRISIS * 6835.65 R RFUEL 935 582730 . 6.7% -
b _ (1.89) (12. 98) (-3.68) T (-1.92) o . L
(2) - YMACH = 1249480 + 0733688 LYMV. + .583828 YFABM '~ 5788.57 RFUEL - .839 154631 7.2%
| : (3.82) . (2.61) (3.01) - o(=3.38) . ‘ .
(3) . YPRIM = 628289 + .0314099 YMV + 15.0337 SHPRSM - 3788.47 RFUEL . .92 . skézs o k2%
- (5.06) . (3.24) (5.70) =~ (6.77) - ' | j
(4) ° YFABM = 689075 + .0955376 YMV + 12.9183 SHFABM - 4856.11° RFUEL . .916 90597 5.73
:gx \ - (3.85) (5.14) . (2.51). (-5.24 N 5
' (§§* YCHEM = 393081 + .0188541 YMV + 6.06120 SHCHEM - 2037.07 RFUEL .94k 24596 4,02
54 (10.97) (430 (7.18) T (-7.67) : |
(337 ' : ' .
(6) YRUBR = 95418 + .0085615 YMV + 9.55830 SHRUBR - 7&9 99 RFUEL - .967 11103 4.5%
‘ : (5.65) (4.27) " (10.39) (-5.62)" : |
(77 = YFURN™ = - 8601 # 21,2157 SHFURN .0 0 T T T T T T Tt gy " 16388 T 7I0%
- (2.98)  (11.63) ' | ' : |
{8) YEXP = YMV 4+ YMACH + YPRIM + YFABM + YCHEM + YRUBR + YFURN ‘ identity |
(9) YOMFG = 1503880 + .0397183 YEXP + .0783652 YNMFG - 3622.78 RFUEL .921 104526 '3.5%
(8.20) (2.79) (6.03) (~2.97) — ' ,
(10) YMFG =  YEXP_+ YOMFG ' ‘ identity
(11)  YCONS = 647887 + 0252223 YTOTX + 281.160 LPCY - 9570.13 RRUEL .952 83587 L. 7%
- &3,7h) (3.90) (kcl!) (-10.88) —
(12)  Yrcuy = ¥ ‘

-260599 + .0309155 YTOTX + 448911 LFORCE . .980 53248 2.2%
(-1.89) (7.50) (6.32) -

e o . IRl NOXT
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. TABLE Az2 (Continued) o o ;
3 A el
- / - S o . L e - S.E.
| o i oy .~ Standard ‘as a ¥
. \ . Yo _ - RC - Error’ ~ . of Meah
(13) YT . ~2216n7e + ogksslz YTQTX +- 1921204 LFORCE - Ce T e J9E1 127436 - 6.7% -
. 268 W (2. 53) . (5.58).. ~ . . RO _ , o
(14) - YRT .= -880&15 + 0566366 YTOTX' + .672251 LFORCE e 70 919 .- 90202 2.6%
| et -3. Bo) . (7. g . " ses) S T .
. T, t " o O ) T, , . .
(15)% - YFIRE = B -2&74&10 + 01543A9 YTOTX + 1.48974 LFORCE* o o | .988 73644 . 2.3%
) g( S T R133) - (208) ' (15.97) L S T
18] YSERV = -5263470 + :0413784 nqrx*+ 2.32502 LFORCE .~ " .987 297 g
T J-16, 51) "4 (4.08) - (14, 75) ot LT , . -
(17) . YNMFG = vcons + YTCUT + YWT +%YRT + YFIRE # YSERV | T ‘-”lﬁgnFlty I
(18) YLOSR =  YNMFG + YOMFG . o | | | identity - .
3(19)  YPUB =  -235450000 + .91907h LFORCE + .120340 YEAR . { .981_ 140550 3.08 7
' (-2.95) (1.61)* . (2.91) | | ,
(20)  YTOT = YEXP + YLOSR + YPUB : - T lden:it{
(21)°  EMV = 262033 + .00825422. YMV + -00865056 LYMV - 18372 UAW - 461.738 RFUEL .926 10369 . 2.9%
(13.89)  (h.27) C(5.11) . (-2.45) (-4.30) |
(22)  EMACH « = A6h11 + 0307386 VMACH + .0198835 LYMACH - .939 611 T 3.0%
(6x21)  {6.30) . (k.35) o . S
(23)  EPRIM = 23843 + 0317854 YPRIM + .0222018"LYPRIM .41 2392 2.5%
| (5.00) (7.18)a (5.24) .
(24) - EFABM = 37785 + .01{2t97 YFABM + .0183449 LYFABM + .00472340 YMV o .897 5826 , L. 6%
~ (h.27)  (1.02)%.  (2.89) ~ (3.54) |
(25)  ECHEM = 35752 + .0138505 YCHEM ' SR .523 1280 2.9
(16.84)  (4.05) : |
* ~
t X . J s
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| - ~ TABLE A-2 (Continued) . B T

} s | O ST,»E,,;{ -
5 S . - L | NI Standard  © as a $
- ‘ \-. ‘.a F._ 3 o .. ( ; :-, ) R ' . ) N ‘ . ‘~ . i : . . B_z_ Q Error -:\ . f MEE“ )
~ (26) - ERUBR = 5887 + .0622337 YRUBR + o1571hz LYRUBR .« v foa2 0 r088 b, 4%
N U £ S UL (2.08) - - | - ,
(27)  EFURN = 18436 + .0283726 YFURN % 33.3639 RFUEL S o701 U\963 . UELS
. (12.44) (5. 31) - (-3 39) | o SR IR 7
S it o | ’ A BT PR
(28)  EEXP ‘= EMV + EMACH + EPRIM + EFABN + ECHEM + ERUBR + EFURN . " - ldentity “ ‘, -
(29)  EOMFG = 123577 +’ 39#061 LEOMFG = .00293880 YEXP - 128 T413 RFUEL 812 -« sszg. -2
N €07 B C TS B (535 . (-2.09). o .
'(30) : EMFG = EEXP + EOMFG ' 'f o | N ' - !dentity ‘ ‘
(31)  ECONS = 24018 + .0213622 YCONS + 11.1726 LPCY - BRI - 5296 S
‘ C - (2.38) (3.87) (3.47) . o~ :
J(32) ETCUT . = "B95hL  + .00062390&QVTCUT + ,0301432 LYTCUT - 179.046 RFUEL ( 976 1536 - 1,13
\ o (32.42)  (0.18) %% (8.26) » (~10.01) , I o
v ‘ . : : . "‘ . : ‘ . ' e .
(33)-  EWT = 63890 + .0366934 YWT A &
- ©» (13.48)  (15.10) - * L S .939 - 4753 ~ 3.6%
(34)  ERT < 51087 + 11199§ YRT | . ‘ “.915 - 20380 T 4.6%
- ' (12.67 - _ - ( , :
(35)  EFIRE = .ozsshu? YFIRE - ) 978 2842 2.@2
. (25.60 , _ k
(36)  ESERV =, 33819 + ,0894690 YSERV . .. * 978 14806 | 3.63
S (2.24) (25,67) ' : |
(37)  ENMFG =  ECONS + ETCUT + EWT + ERT + EFIRE. + ESERV ’ Identity °
(38) ELOSR =  ENMFG + EOMFG S, : ldentity _
(39) EPUB = 28495 + .0957810 YPUB | T .97k 15382 ‘ 3.2%
, ' (1.48) % (23.67) : coL = ‘
Tty ; | _ » | | 110 i




Ny

A

(b0) ~ ETOT = EEXP + ELOSR + EPUB

<

UE)  MIew - 91771 - 205 uo3 RUNR + 6 01642 LPCY 6l 27&2 ONC - 7
. o7 (7.92) (-4.72) (2.73) - {1.56) -

(b2)"  MIGNW = 207930 - 1708.27 LRUNR - '.234517 LOLF - 1768¢ RIOT
(6.08)  (-6.86) (~2.45) LT

(43) - NETMIG "=, 0.5 MIGW + 0.5 LMIGW + 0.5 MIGNH +0.5 LM GRW
. :

(44)  POP =  NATINC + NETMIG . | /
(45) FORCE = & E  (RFORCE, -POP,.) Ny
‘ imt . j=16 b

o (46) PCY = YTOT/POP

(47)  UNEMP = LF - ETOT - EFARM - EOTHER S e
(48)  UNRMI =  UNEMP/FORCE

(43)  RUNR =  UNRMI/UNRUS ' ‘ | .

' #

. TABLE A-2 (Continued) /

. *Not significant at 95% level of anfi&ence; but. significant at 90% level.
A .

*#Not significant at 90% level of Tonfidence.
t+Total income(YTOT), Less income.for the Industry in question.

O

Fn

/941
EE A

827

_ .
‘ S.E.
Standard Cas al
Error . - of Mean
s T '
ldentity '
24h1 - 23.7%
12672 , h9.5% .
. ldentity
Identity
‘p
identity
Identity
 ldentlity
ldentSEy.
_ldentity
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TAB G A-3 |

Rf

———

77
.96
743

904

- 930

871
958
979
.976

.987

! ‘ ! 'STRUCTURAL EQUATIONS ~- EDUCATION MODEL . -
: ‘ s B
L ‘ o \ )
(1) RM19 = 29,7k + 0246299 INDUCT + 8.47270 COHORT
| (6.26)  (5.57) T (2.29) |
. y | | | | X i
(2) 21 = -8.50 ¥ .3227 LRM19 + .0214156 INDUCT + 23,7592 COHORT
‘ (‘1.08)* (1.35)% - {3.58) . ( (3-72)

(3) . RM24 = 1.29. + .0013787 PCY + .209753 MHURZA + .2891. RM21 - :
3 . {0.40) %% (1.48)% (1.62)x ~  (3.11) .
(4)' . RM29 = 1.06 -+ .0200892 MVEED + 1.75 GIBILL + .00193711 PCY )

(0.64)%% " (2.71) © (2.45) (s.08)
(5) RM4 = 0.11 + .0157984 MVEED + 0.88 GIBILL + .0002950 PCY
3 : (0.25)%% = (7.03) (7.39) - (3.31) '
+ .0760137 MHUR34
| (2.26)
(6)  RF19 = ¢ 4.4k 4+ 52549 FLFR4A + 0102878 AVGSD
| T 0,77 R (L.0b) (3.15)
(7)  RF21 = -18.43 4 .3303 LRF19 + .5500 FLFR4A + .042205 AVGSD  °
(-5.29) (2.32)- (4 ,66) (1.81)
(8)  RF24 = -22.96 + .685845 FLFRLL + .025336 AVGSD - 4.16720 RPRICE
: SR (-6.87) (15.56) (1.92) (-1.71)*
(9) RF29° = 5.91 + 000425 PCY - 6.76612 RPRICE + .58397 GAPF
. (2.67) (1.37)* (~2.40) ‘ (16.67)
(10) RF43 = k.05 + .0001831 PCY - 5.8787 RPRICE ¥ .295515 GAPF
~ (4.76) (1.47)* (-5.13) . {(16.40) {
+ .105554 FHUR34 ,
(3.94) - .

1ig

Standard

Error

1.99
2.05
1.5}
0.71 .

DQ‘Z

1.6
0.97
© 0.53
0.36

0.14

‘\F  asva.Z
H‘an of Me?n
W2h hsy
%0.62 503
| 20.72- 7.4%
10.85  6.5%
2.35 ' 5.1%
33.52 4.8%
2:.21 L.6%
7.65 6.9%
4,27 8.4%
1.84 7.52}'

| &%
it



T TP U
G TABLE A-3 (Continued) , Sl e

| o Lo e | - Lo . S.E.
S . L o ; : - Standard - as a %
i o . R _Error ‘Mean  of Mean

(1) VSHARE = 5437 - 1779345 PTOB - 13.0150 RPRICE - 961 .72 1572 h.6x”
S (17.88)  (-9.18) ~  (-2.B0) | - L | A o
©(12), BAtP =  65.76 - 1.74242 BTOJ - .0274628 MVEED . . .992:  .82'‘  '67.66 “1.2%

. o mag)y (-1.92) (-1.78) a ‘ | L. . T Co
| ~ : e o A - .

k4

08

*Not significant at the 395.0% level of confidence, but significant at the 90.92 level.
*iNot significant at the 90% level of confidence.
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In order to foresast.ihe’demand for education for Miéhigan it1s

necessary to ohtain detarled annual forecasts of the c1v111an -non- 1n5t1tu— s

» tional populat1on by single year of age by race (white or. nOn-wh}te) aﬁd |
by sex (male o’ female). For this purpose the econom1c demcgraph1cxxﬁéel
developed 1in this study includes.a,njgbly‘djsaggregated,demographic routine

, which'estima§és two 86 x 4 popu1atio;_matrices forlgéch.year ;;none}for .
the residént population and one for the civilian ncn—inétftutionalmpdpu1a—

tionh} These data are not.available except at each dicennial census and,

.therefore, they must be estimated for each year.of the 1§éo to’1977 datd “t
period except 1960 and 1970.. That estimation process‘must also be conveg}ed&i
to a projection methodology and used itératively throughout the projection
period (1978—2000): |
The demographic estimation process begins with gpown demcg;aphic-

data -- the detailed 1960 and 1970 Michigan census counts‘and,fe}atEG-in—'
forﬁation; actual ann&al birthsiagd masta1i£y rates for 1960 to 19}7, and
m\' © mid-year aggregate resident population'estimates for each inter-censal

year. Bésic‘data was obtained from the 1960 énd 1970 Censuses of the pépu-
, latioﬁ, the Michigan Department of Public Health, and the Bureau of the Census's

inter-censal popu]ation‘estimates.2 The State's vital events records yield

2 -

_—
, o Sy
]Each matrix consists of 86 rows (singhe year age groups from 0-1 to 84-85 '
plus one additional aggregated category, 85 and over) and four columns
(major race-sex groups -- white male, white female, non-white male, non-
white female). Resident Population includes both resident military per-
sonnel and institutionalized civilians, while the civilian-non-institu-
“tional population excludes both types of persons.

2Current Population Reports, Series P-25 and P-26 have per1od1ca11y pro-

vided mid-year population estimates, based on an average of estimates ob-
tained by three alternative methods: (1) regression estinates based on
elementary school enrolliments, automobile reaistrations and other symto-
matic data; (2} Cencus Bureau's Component Method 11 using births, deaths,
and school enrollment to measure each population component separately, an
(3) Administrative Records method using IRS data. These estimates have. -
been made Jo1nt1y by Bureau of the Census and State agencies since 1970.
e See Moor (373, Morrison (34), and Bureau of the Census (9) for details.

82
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sex ard race-specific live births and 1ife tables from which disaggregated

survival rates for success1ve f1ve-year cqhorts are computed Fbr purpcses o
x‘ -
of mOV1ng ‘the popu?atwen through time on an annual basws, these five-year

data are-converted to single-jearxsucvival rates by cgmputing'the compdund
annual survival rate necessary toﬂgenerate the observed five-year ‘survival .
. experience. o . I
The:annual net migration estimatesgby race is the mégt dfffiéé;t té o
derive, since most dxsaggregated region-specific m}grat1gg data 15 e1ther
ffcross sect1ona1 data gathered at each Census poxnt or ten year census survival

estimates of net m1gratwon fvom Census to Census. N?1ther g1ve an 1nd1-

A

\

,cat1on of ®he annual variatjons in gross m»grat1on flows (1. e . inm1grat10n T

and outmigration) which are SO close}y related to the time path of regional ,
economic conditions. - An\additfonai problem is. that the annual population

‘estimates are aggregete, rather than race- specific A1l evidence indicates
=B .

that the hwstorxcal pattern of non-white m1grat10n has been s1gn1ficant1y

d1fxerent from that af white m1grat10n for the North Centrdl region and

H

for M1ch1gan in partwcular, necess1tat1ng disaggregation by race.

+

.

| . The latter problem is overcome by making annual 1nter “censal est1mates

_of {%e non-white, percentage of the population.” The 1960 and 1970 proportions
by‘race are easily derived from Census data. ‘Tﬁe 1975 midyear peycentage-
can be clese}y estimted based en recorded vital events from Aprilj?, 1970

to July 1,'1975 and on recently estimated state,popu1afion and mieration
‘eetimateé by race for the 1970-75 period, prepared by ;he Bureau of the
Censu5'(50). Annual mﬁdyear'eetfmateé for.1961-1969, 19@1-1974,land 1976-
1977 are obtained by fitting an exponeetia} curve tao the iﬂown points in -

order to approximate a time-series for the non-white proportion bf the

<>
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POPulatxon These est1mates are then used to divide“the annual population -
. ) . O

estimates.1nto thETF white and non-whwte cempenents o .

Annual net. migration est1m§tes by race are ‘then obta1ned by applyxng )

~— .

the census sdrv1va] methode?ogy, beginn1ng with ‘the. 1969 Census popu?at1on

matr1x The age-sex and race- specifsc single year survwval rates -are app]1ed

to each age (row) of the popu]atwon matr1x to reflect,morta]1ty experience, i

A

.the surv1vors aged one-year, .and the surv1v1ng Tive births added to the

-

now empty f1rst row. The resulting matr1x is the est1mated 1961 populatxon,

[

assumwng zero gross migration flows from 1960 to 1961." Aggregatimg the matrix
to obtaxn wh1te and’ non—whxte pdpulat1on totals and comparing those totals
. to the racxably-dxsaggregated Census Bureau population est1mates yields:
- § race-specific net migrataon estimate from midyear to m1dyear
‘ In order to derive the next year s migration est1mates, however, the
- ?n m1grants,end out~m1grant§ must be added and subtracted, respecttxely,
‘from the exzst1gg matr1x of popu1at10n whwch at that po1nt only rnc]udes

change due to naturaJ 1ncrease Thws is accomp]1shed in part by using both

s

71860 and 1970 Census data. on m1grat1on patterns for M1chigan to estimate the

age race-sex d1str1but1ons of the gross m1gratton flow. 3) Bdsed on this

]

_f//data, dut mwgratxdn 15 esttmated as a proportion of each respective age- race-

.Sex spec;f1c reswdent population cohort, aggregated, and then added td~the

net- migration estimate to obtain an aggregated est1mate of gross 1n—m1grat10n.

’has estsmate of the in-migration flow is then dtsagqregated based on the
appropriate age- race -sex’ specwfwc Census dwstr1but10n " The 86 x 4 matr1ces B

of out- mwgrat1on and .in- mxgratwon are then subracted and added to the

A ' A

3The Census ask respondents where they were living five years pr1or to
their reported address and thén estimate dxsaggregated gross in-migration
and out-migration flows over that pEFTDd by age, race, and sex for states

" and sub-strate areas.
- o ' - | .
I2g 0 |



ex1st1ng matrix of . re51dent population to obtain the final 1961 p0pu1at1oa\_aj’€i
matrix: ftself. In addztwdn a subroutine is developed to account for
ﬁjchigan‘residents who were shipped overseas by the m111tary,‘a'proe1em

%- ' which especially distorted the Viet Nam\peried. Additiona!]y.‘another |
-subreutine is used to convert the regddent population matrix toya civilian-
qon-jnstitutional population matrix, based on;ﬁistOricai re]ationshiﬁs
bbtained from Census data and ather sources.

" The same procedure is iterated for each year between 1960 and 1970

. ]
2 !

BN Thws process yields annual, midyear -to midyear net migration est1mates by
-;_\; race and annuq%&ﬁix.4-population matrices adjusted for both mjgration'end

vital events. The total population for each year, of course, is identical =~
. .
A e ~ » ) : L
. 1370 to 1977 'using the actual 1970 Census” population matrix as the starting
- . J 2

AR

» . point. The 1977 population matrix thus derived becomes the base year

to the Bureau of Census estimate. A similar iteration is\Performed from e

o population matrix for all projettions. The accuracy of this approach to

A
*

» xgenerat1ng disaggregated annual population and migration estimates can be
N part1elly assessed by comparing the estimated 1970 populat1on matr1x to the v
| 1970 Cedsus matrix. While part of the difference between the two is ex-

pla1ned by error in Census estwmates themse]ves between 1966 -and 1970, ‘éye
', s g
e reswlts of this comparison, as summarized-fin Table B-1, are encouragiﬁg

). ¥ ) -

e ,
Based oh comparisons of five-year cohorts by race and sex, deviations range

3}

-, ~. 4 .
from‘virtual!y no error to 7.3 percent the average (absolute) deviation

\ \

- rangxng frem 2.8 percent for non-white males to 1.1 pertent for white

\

‘ fema]es The highest percentags errors oc;\? in the o]der”cohOrts (55 and
R over), especia??y for non-whites where there appears to be consistent under-

‘estimatﬁon Over twolthirds of the race- and sex~specific cohorts deviate

Al
\ B

: Tess than»two percent from the Census matrix; on?y ftveraf forty-eight ex-

ceed three percent
' g 85 °
e S , . f;}r

”
;e;



«~  TABLE B-1
* PERCENTAGE DEVIATION

SIMULATED POPULATION OVER/(UNDER) ACTUAL CENSUS COU@T
1975 POPULAT!ON MATRIX

j‘\

L]

White - _‘Hhite .~ Non-White " Non-White

Age Male Female Male Female
Cohort- ° | () _(wF) (NWM) (NWF)
—= — -

0- 4 F 1.63% 1.603 2.77% s- 0.033

5-9 - 0.46 6.63 (2.83)

"10-1% o an (1.19) - (0.19)° 1205

15-19 (1.87) (1.69) 1.73 3.01
20-24 (1.48) (1.1 (2.47) (1.33)
25-29 ' (1.19) | 0.18 (0.31) {1.28)
30-34 4 2.62 2.57 612 2.40 -
35-39 236 277 5.10 2.4k
ho-44 0.43 0.21 - (1.29) 0.49
l5-54 (0.24) (0.54) (0.30) 1.65
55-64 . 0.85 0.41 (5.27) (2.56)

. 65 and over 0.64 (0.30) (1.27) ; (5.54)
. e |
. Average* U 1213 k:OSXR C2.75% -2.05% .

<

*Based‘oﬁ absolute value of perce;)age, not weighted by size of cohort.

Ll

Tho.
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; cdha%té‘Of the civilian non-instituffonalfpopu1afi6np'aged 16 and over, to.

' ”LastJthe simulation routine estamates the Civi1ian.1apof fbrcé uainé
actyalku.s. labor force para}tipatian-rates, adjﬁsted'fdf‘ﬁfs.]ﬁichigan S
differentials derived from the 1970 Census. “Fre-derived participation
rates are multiplied.times their respective age, race, and sex-specific

BN

obtain the Iaﬁor force. Tab]e B-2 presents both the caiendar year net

m1grat1on e;t1mates by race and the midyear Iigor force estimates for tha

1960. to 1977 data perxod The labpr force figures are very c1ose to those

estimated by the MESC for 1970-77, varying by no more than one percent‘ln

any year. The 1960—69 MESC eatima;es are also shown,ybut they are unofficial

and not comparable to theiy 1970-77 estimates nor to the estimates obtained

from ‘'the population simulation. The “actual" net migration figures are

those obtained from the population simulatian{’ The "esf{mated" net migratian

figures are those obtained from the structural equations (see Table A-2,” .

equations 41 and 42) |
The SImulatwon methodology is adapted-to the projection rout1ne with

three major changes. F1rst, since actual births are used to generate the

&

‘Tymber of live births fer each préjection year. ‘Table B-3 summaries

historical birthrate experience for Michigan and highljghts the high,

medium, ahd low projection assumptions. "The projection routine uses com-

) bfeted fertility rates by race and agé of mother for five-year cohorts

-

from 10 - 50 years of age. Tab]e‘B-S presents the we%ghted summatian of
these completed fertility rages. Second, the mast recent mortality change
factors estimated by the Census Bureau for 1978-2000 are used to adjust
sdryiva] rates during the projection period. Fiﬁa?]y, labor force partici-
patibn rates by age, race and sex were projected based on Degartment of

%
Labor sources,

e o A e —————— [N

4See footnote 29 in the text for references on mortality chanqe factors and/or
labor force participation rate projections.
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- TAals
NET MIGRATION AND LABOR FORCE SiHULATiQNS .
ACTUAL VERSUS ESTIMATED--1960-1977
(In Thousands of Persons)

< ' Nes'Higratign( ) T - 1 | Civilian (b)
- te R Non-White , = Labor Force
Calendar - Est. +/- . : - Est. +/- Est. +/-
Year Actual " €st, Actual - Actual Est. » Actual © Actual  Est. - Actual
1960 -80  n/a n/a 8 n/a  nfa 2959 3003  N/A
1961 -85 -8t 4 8 10 T2 2954 2996 N/A
1962 -h6  -4B -2 13 11 -2 2939 2982 N/A
1963 -5 -6 -1 19 * o200 1 2967 3033 - N/A
1964 22 34 12 22 21 -1 3070 3094 N/A
1965 43 26 -17 ek 22 - 2 3211 3182 - N/A
1% . 2k 27 ¥y - 22 1 3369 3282 N/A
1967 -1 - 4 7 16 14 -2 351 3362 N/A
1968 -2h =31 S 1h n o T-3 3501 3421 N/A
1969 1 -8 9 1715 -2 3594 3508  H/A
1970 -7 -9 -2 8 8 -~~~ 3596 3580 -16
1971 25 -26 -1 2 2 -- 3621 3657 36
1972 -34 -18 16 1 3. - 2 3700 3720 20
1973 10 -25 -15 8 7 -1 3807 3809 2
1974 30 -18 12 -- 4 4 3883 3908 25
1975 -51 -36 15 -2 -7 -5 3901 3943 © A2
1976 -40 -47 -7 - -- -- 3999 Loto 11
1977 -34 -24 - 10 1 3 2 4118 4097 21

.

(a )Actual values for net migration are those determined by the 1960-1977 population
simu!ation converted from a fiscal year to a calendar year basis by assuming the net mi-
gration flows were symmetrical. Estimated values are the fitted values obtatned by using
the structural equations within the data period, 1960-1977.

(b)Actual figures from Michigan Employment Security Commission are not comparable for
1960-1969 and 1970-77, due to a change in estimation technique. Estimated values are compu-
ted using the1960-1977 population simulation, adjusted for military and institutionalized
clvidians. Labor force is estimated by applying age and sex-specific U.S. civilian labor
force participation rates adjusted for Michigan/ U.S. differentials computed from 1960 amd 1970
census data.




TABLE B-3 ' ‘

MICHIGAN BIRTHRATE EXPERIENCE AND PROJECTIONS . | >
‘ Campletedl _ : (a) ' ' ] Alternative ProjecttonﬁAssﬁmptlons(b)
Fertility Rate | Actual *° ' Righ Medium Low
{per 1,000 Women) 1980 1965 1970 1975 1977 1990 2000 1990 2000 1990 2000
White 379 299 247 166 - 67 [210 - 250 . 210 210 167 167 -
Non-White' hos 313 312 .23 225 | 259 290 225 225 216 210 -
 Aggregate 382 301 256 172k 217 286 212 212 %k 173
‘// ‘ ‘ . P
Crude Birthrate
(per 1,000 Population) i 4
White 25 ' 20 18 o 1k 17, 17 177 16 W12
. Non-White ‘29 23 27 21 21 - 23 - 23 20 18 19 17
Aggregate 25 20 19 15 15 18 18 18 15 15 13
- Number of Blirths !
N (000)
Whi te C 173 ke T 14k 110 114 148 161 148 135 118 106
Non-White 22 21 28 2h 28 32 36, 28 _28 26 26
Total 195 167 172 134 . 138 180 197 176 163 144 132
P&éuiation(coo) | | * _ | ‘ P
White 7097 7470 7859 7981 7974 8636 9266 8638 9130 8442 8701
Non-White 737 887 1042 1130 1155 1408 1588 1388 '1529 1378 1502
' Total 7834 8357 8901 9111 9129 1004k 10854 10026 10659 9820 10203

(a)Births: Michigan Department of Public Health / Population: Census Bureau estimates and 1960-77 population simulation.
1960 and 1970 statistics are based on Census population counts rather than on July 1 estimates. |

(b)P"OJ'eCf‘OH assumptions are boxed. Estimates and weighted averages are based on medium economic growth and relative
fuel price assumptions. . ' .
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HOUSEHOLD DEMAND FOR HIGHER EDUCATION
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The work of Gary Becker (3,4,5) is part of a growing literature which
treats the behavior of a household much 1ike the behavior of the firm --
combining tradi@ioﬁal consumer‘demgnd theory with production thedry to explain

household behavior, including marriage, family size, labor force participation,
4 ¥
state of health, acguisition ozﬁpﬁman capital, leisure, and so on. In this
. e Al . h \;;,l. : . ‘ s
formulation, households are bo@ﬁ utility maximizers and efficient production

- .

.units, combining own-time with market goods {and services) over the.life-cycle

to produce non-market commodities which yield direct utility to the households.

What follows is an adaptation of this approach, beginning with some’ basic’

definitions:
Ly = the_iﬁb-noh—harket commodity produced by the kgn-hnusehold,
for i = 1,2,......n, .
X = the market-basket of goods (and serviges) which are purchased

with household Toney income and serve as inputs to the pro-
. . duction of Zik'

! A B
Tik = the amount of kﬁh-household's ownéti;:\aEvoted to the
production of ‘Z. , where own-time is all time not spen
working (i.e., ééneratﬁng money income). o
“  The kED-hSpseho}d is thought to have n production functions of the form,
v T = e (e Ty B |
where E, represents the "state of the world" within which the kzb-househo}d

produces, that is, the exogenous environmental and/or institutional variables

which potentially influence household production.2 Furthér, define a household

1More appropriately, both X.k and T., should be vectors of goods and
own-time, since different kinds and relati$§ amount of goods and time are
devoted to the production of each Z., . Scalers are used for the sake of |
simplicity. In addition, if any cf]Ehe goods represented by Xi are durable
goods, then X, measures the stream of services derived from sugh goods over

the relevant {ﬁme period.

. 2E and, as introduced below, D, are likewise entered as scalers for
the sake Bf simplicity, when, in fact,. they are vectors of environmental and

taste variables.

9]
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utility functioﬁ Ups as -follows, whére Dk,ié.ébhstaht»in theishobt-rqn and
@) U = U (20 Zgpoeees T D) = Uy (23 D)

represents the state of the household's tastes and preferences for the various '

3 th
Zikl
own-time and market goods available as inputs. Total ‘time’ available (Tk)lis

The K— househo]d maxxmizes Uk subject" to the Joint constrafnts of

divided between working-time (ka) and household production time (tik)'

3y T, = z T T
k ﬁ-l ik

"~ Tetting Yk be total money income received by the kth household, Nk be the

appropriate net market wage rate, and Rk be the flow of non-wage income derived

L

. from non-human household wealth, the goods constraint becomes
(4) v = Me T * Ry = L Pikyy

where Pi is the market.price of xik‘ Both P1 and Nk are exogenous to the ‘

househo]d.4

The time -and goods constraints are not independent, however, because

time can be converted to goods by allocating more own-time to market work and

less to h3hseh01d.productioh and yice-versa. Combining (3) and (4), one gets

LN

1§I e P HTd = WT PR = S

where Sk is defined as the "full-income" constraint for the kEﬁ household,

- P

3It is assumed ‘them, that the kth household's tastes and preferences
for goods are entxre?y derived from its tastes for the non-market commodities

it produces, and no utility is derived solely and uniquely from the
ma}ﬁet purchase of goods.

4In addition, it is assumed for the sake of simpljcity that-W
invarient across all increments of time and thus across all commod1t§es,
This is unlikely to be the case, however, because the opportunity cost of %#me
differs depending o!!th1ch person and what portion of the day or week are in-
¥o]zed Again, vec notation would be necessary to capture this complicating
actor.
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which includes not only wage income (Hkka) and non4wage'iﬁébme (Rk). but
alsc the oppd}tunity cost of'qwn—t{me déyoted to household praductidnf@f the

y , n
various Z1k (Nk & ik)

Maximizing household uti11ty (2), subject t0 the full income (tlme and
goods) constraint (5) results in a Lagrangian problem of the usual form:
‘ n
(6) Ly =Y (Zy5 D) A iﬁl(Pi¥ik + W Tik) “Sk|
but siﬁce, from (1), each Z,ik is also constrained by its production function,

(6) becomes

' in
7 L = Y [}ik(xik"Tik’ ) D;] A [:§§Pixi Ty Sj]

_where A is the Lagrangian multiplier, usually interpreted to be the marginal
utility of full-income. Assuming that both E, and D, are constant and that
Ukuénd fik ~are twice-differentiable and strictly &oncave over their relevant

' \

ranges, then the first-order conditions which are necessary for utility maxi-

mization are:

W i _ap. = 0 ford = 1,2,....nt
(8a) o " gy i
ik e ik
sl af.
- k ik
(8b) AW, = 0 fordi = 1,2,....n
Mike Tig K
auk n .
(8¢) 53 ° iEI(Pixik R PUTURE S

If (8a) and (8b) are solved for A in the case of each Zik,'one gets

MPXik P1
(9) Mo T W for 1 = 1,2,....n
ik k
where MPXik = afik/axik is the marginal product of Xik in the production of

Zik’ and likewise for Tik' Therefore, utility maximization requires that

° 93
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the first order conditions for output miximization (least-cost production)

‘ﬁold. In other wurds, cansumer équi]ibriuh 1mplies that the most efficient
,(1east ~cost)" combxnatxon of goods and txme w111 be a]]ocated to' the, productlon
of the utility maxim1z1ng bundle of Z]k y ' ) ‘. ‘ 1i%
, Dxfferentxating (6) with respect to ‘each ccmmedlty we can derive the
equ1}ibr1um ratio of marginal uti]zties of any two commodities Zik and ij

be;

oz, Piar, tYear '
(10) LLIge ! = Tk for i, j =1,2,~---n
Muz-k‘ P . dx-k w dT.k g ¢ . E Aot I
J i + % Y | .
Jk jk 4

. where Hik is the marginal cost of Zik and the derivatives 1n'(10) are the mar-

ginal input~ou£but coefficients derived from the production function, fik' A

change in any Z. k therefore, releases or claims an incremental portion of Sk
which in turn re]eases or claims marginal, inputs of goods and own- t1m$ to be
~reallocated to or recovered from the production of all commodities. The shadow
.prxce of any commad1ty Z is the per unit marginal cost of its production

and depends on the prices of goods and time and the marginal productivity of |

+,
each. ) ‘ . [?3

Solving the 2n + 1 first-order conditions of (8) for 2n + 1 unknowns
(Xik,,Tjk,x) results in derived demand functions for goods and time of the

form.

><>
1

P

(11) 1k - xik( 1° Pz:”"P "'P k: k: Dk! E )

(12) T

, ik = Lik(Pp Poom=-Pis==-Pry Wes Reu Dy Ep)

k* Tk Pk

for all i = 1,2,----n. Xik and %ik are the ehuilibrium quantities of»goods and

- N

time, respectively. The demand functions for goods (11) differ from the tradi-
tional analysis of consumer demand only in the fact, that they explicitly include

time and thus full-income as a constraint and separate the catch-all variable

-
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~ production function by-directly effecting the productivity of one or both

inputs. Of course, a change in either D, or E, could indirectly effect the -

’ - e

"tastes" into two separate categories (1) those psyéhological preférences,

'(Dk) which directly impact the utility function by changing the satisfaction

(marginal uti]ity),derived from a given combination.of Zik’ and (2) those

environmental and/or -institutional conditions (Ek) which influence the

~& ‘

- production of 'Z;, through their 1nf1uence on good's prices or wages as well, si.

In order to derive an aggregate demand curve for any market good, Xi,
it is necessary to "add-up" the demand functions (11) for all households,
k = 1,2, ----m.
' 4
m m

(13) Z ik =L X5 {Pys Poo

Pyt 5)

kl Rk’ Dk!
To do this we assume that household tastes and perceptions‘(Dk and Ek) are

independent and, as before, that hduseholds are price-takérs in both goods,
and labor markets. The resulting equi1ibfium aggregate demand for any good
(ig)'becomes K jf,

(14) X% = X, (P ,-=-Ps,==-P.5 W3 R*, D, E)

llp ' b ] " A ;
where W, D, and T are weighted average indices of wages, tastes, gnd«n ”
envrronmenta1/1nst1tut1onaT conditions, respectively, and R* 1s aggrggate
non-wage 1ncpme, a]T‘of which are constant in the short-run. Therefore,

the demand for any -good xi is a function of (1) own-price, (2) the prices of

substitutes and compliments in production, {3) full-income (W& Tk~+ R*), i

(4) household tastes, and (5) productivity influencing changes in the house-
hold's environment. While, as pentioned above, this demand function ismot
truly different from the mo}e traditicnaf.functign,'it does emphasize the
complimentary role played by time in household behaviort separate pure

changes in tgste from changes in environmental or institutional variables
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_service, and the like.'

. Therg are similar derived demand Function for X_,

\ e T
L

. v ~ A 1
.. . o .
.
-
o . L g .
.. i A - . . - .
. A\ R B ARRRCEYR
i * . . .
PR . “ - .

Axwhich effect the "productivity“ of goods and iime An househd]d consumption,

and high]fght the comp]imentarity or substitutdbi]ity between commodities -

.
- o

Tike educatlona; attaxnment lahpr force p&*ticipation ferti]ity. hea]th

-.and leisure,which are not rea]]y market. goods. in the trad1t10na1 sense of the

term. A change 1n're1at1ve input przces effects, in turn, . both‘the al]ocation of
full -income and the relative -shadow prwces of aH‘Zik Therefere. changes in

the-amount of xik demanded depend ultimately on the own and cross-elasticities

1t

of demand among the various Zik‘

" The perticular market good in question in this study is X, fermal

enro11ment at inst1tutions of ‘higher education, wh1ch is normalized for the i':

¥

most bes1c demograph1c differences by using age and sex- spegﬁfic partICipation

rates. Xf is ut111zed in combination with household own-time te "produce"

.

x§’

" which can bi purchased wfth money 1ncome and combined w1thnown time as a

. means of‘preduc1ng Zh.,_Other means, which are denoted 1n aggregate as Xg below,

mfght be uniop apprénti;eshfpg trede school, co-op programs {or other formal

on~the7job-trahing a}rangements), carrespondence courses, military or religious

b

*. . ‘
Assuming for s1mp11c1ty thatgk and xg are the only two goods available
1

as 1nputs into the houseﬁo]d produc of Z‘, then “the production function
%%\ h ' '

SN

(1) becomes

(18) 2z, = £(X¢, Xg» If’-Tg’.E) e .

o ~add there is a\der§yed aggregate démand for formal enrollment of tye form,

-

(16) X

¢ = Xp (PyaPyu---P,

f’ Pg:'“‘Pn D *)
! lar de g Tf, and TQ as we?] By
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+ 1incorporating the‘notion of househo]d nroduction into the demand for higher
educat1on, 1t 1§ implied that ‘demand does not mere]y respond tg,the usual
money income and re1at1ve price changes, but responds as we11, to (I) changes -
{1n the re1atwe shadow prices of the non-market commodtttes. i (2) to changes
in the product1v1ty of goods and time, and (3). to changes in full-income as -
the househo]d seeks to attain a utility ma‘imum and, simultaneously, to achleve

J least-cost productton.s Further, as noted above, consumer tastes are subdivided

. intg preferences for non-market commodities a » various environmental/

“institutionat variables which-reflect the state ef the world within which
household production takes place.
Ef input prices are held constant, an increase in the marginal product
~of some input will genérate several responses First, to minimize productxon
costs, the input 1n quest1on 'will be more 1ntens1ve1y utilized relat1ve to
other factors, i.e., substitution 1n(pqoductxon will take place wherever
possible,' Since the relative shadow nrtce of those commodities using the
input are reduced, the usual income and substitutiqn‘effects in consumption
“will also occur. fhe net-effect on the demand for the input will rise tf the
combined income and- substitution effectsyout weigh the productivtty gain. The
change in productivity is most 11ke}y caused by a change in household environ-

ment, E. For example, in this study the varxables COHORT AND GAPF represent

‘demographxc,changes over t1me which directly influence the perceived productivity

-

51t is instructive to note that the two-year college may be popular simply
*because it allows more freedom in the simultaneous use of other market goods and
time in the pursuit of broadly-defined post-secondary "education." More than
likely, however, the two-year institution has been successful because its
lower costs in terms of time and money income have allowed a greater portian
of household resources to be allocated to non-market commodities whieh do not
requxre inputs as indivisible as college-going and yield higher utility per
full-income lar (e.qg., labor force part1c1pat1on, lewsure time, child-
rearing, etc.7]. .




2

¥

,'é?e produced and “consumed" by the houSehold;

6 ¥ |

of formal higher education Increases 1n'product1vity result in greater

N

.use of forma? enro]]ment 1n the production of post-secondary educatxon

1

!
Holding productivity constant, a reduction'in the re]ative price of some

input wiil shift production toward commodities that use that tnput mdre,inten- -

sively. Thé greater the related elasticities of substitution in production
and consumption, the greater will be the increase in demand for that ihput.

Such.a price change can come about darect]y through changes in either D or

E. -Fer examp]e, if the political or demographic climate a]ters public

L3

subsidies to college-going, then the amount of X and Zh will be effected

because of the relattve prtce change for Xf ' In thws study, declinlng veterans -

expend1tures on hxgher education (MVEED) has a negative impact on f, while

rising state scho]arsh1p grants (AVGSD) have a positive impact.

& ‘ _
On ‘the other hand changes in tastes (D) for household- produced commodi—
V ties, 1nfluence the amount of Xf purchased by first influencing the re]atxve;ﬁ‘?

* amount of Z, desired by the household, thatli » by changing the marginal
utility of Z. itself. The resulting adjustment of the relative amounts‘

h ’3
of commodities produced and consumed and the aécompany1ng rea]locat1on of

goods (1nc1ud1ng X ) and ttme are determ1ned ‘by. the various prxce -and 1ncome R

t o

~ elasticities of demand and the elastTf7t1es of substitution in Production

For examp]e, in th1s study the varwab]e FLFR44 is used to capture changing

tastes on the part of women for labor force part1c1patxon versus own- ~time

. household productaon The increase in demand for[hxgher educat1on assocaated

with this "taste change” emanates from a comp]xmentary re]attonshlp between

Iy

1abor force part1c1pat1on and educational attainment, both commod1t1es that

M

.

6The educational atta1nmcnt gap between older and younger women (GAPF)
and the relative cohort size for younger men (COHORT) s1mu1taneously refiect
the strong comotamentaraty between post-secondary education and labor force
participation, and in the case of older women, their dramatic chawnge in
taste for market work.
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